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Background  
In June 1968, the office of State Technical Services, U. S. Department of 
Commerce, awarded grants totaling $123,431,to be matched equally by state funds, 
to the Industrial Development Division (IDD) of the_Georgia Institute of Tech-
nology and the Industrial Extension Service (IES) of North Carolina State Uni-
versity for a two-year joint Special Merit Project, effective July 1, 1968. 
The purpose of the program is to demonstrate the application of technology -
transfer techniques to two contrasting regional industries. In North Carolina, 
the upholstered furniture industry, a traditional industry with a reputation 
for being relatively slow to take advantage of technological change, was se-
lected. In Georgia, the mobile home industry, an emerging industry generally 
considered to be technically advanced and receptive to innovation, was chosen. 
Objectives  
The overall objectives of the joint program are to identify the most ef-
fective methods of technology transfer and to determine whether they differ 
for traditional and emerging types of industry. 
Objectives of the Georgia Tech segment of the program (OSTS Grant No. 
1310-001) are as follows: 
1. To identify new technology appropriate to the mobile home industry 
within the state of Georgia, and to effectuate the transfer of that technology 
by various techniques. 
2. To evaluate the relative effectiveness of the various techniques of 
technology transfer. 
Plan of Procedure  
The first month of activity was devoted to developing a Plan of Procedure 
which was submitted on August 1, 1968. The plan sets forth a detailed schedule 
of activity, divided into three phases, for the first year and includes a short 
section which discusses the procedure to be used during the second year. (The 
.Plan of Procedure is attached as Appendix 1.) 
Activities scheduled for the first year fall into the following three 
phases: 
Phase I - Planning (July 1 - September 30, 1968). This phase covers ini-
tial planning, including joint planning with North Carolina State personnel and 
IDD branch office staff. Other activities include: (1) selection of "contact" 
companies (a small group of companies with whom the "in-depth" study will be 
conducted);(2) participation in the first annual convention of the Southeastern 
Mobile Housing Institute (SEMHI); (3) preparation of guidelines for IDD field 
personnel; (4) a search for new technology appropriate to the industries in-
volved and to the objectives of the project; (5) personal visits to the contact 
companies to explain the project; (6) selection of the first new technology to 
be transferred; and (7) coordination of the first new technology transfer with 
North Carolina State. 
Phase II - Technology Transfer and Evaluation (October 1, 1968 - February 
28, 1969). Two technologies will be chosen for transfer during this period, 
the second more "difficult" than the first. Actual technology transfer will be 
handled by personnel of IDD's branch offices at Albany and Douglas, with as-
sistance of the project director as required. Three transfer techniques will 
be used: (1) group presentations, (2) transfer by written materials, and (3) 
direct personal transfer and in-plant assistance. An approximately equal num-
ber of companies will be assisted by each technique. 
IDD field personnel will follow up each transfer by personal visits, let-
ters, telephone calls, and other appropriate means throughout the transfer 
period. At the end of each transfer period, the results will be evaluated, an 
oral presentation will be given to interested IDD staff members, and all per-
tinent data will be released to the entire mobile home industry. 
Phase III - Technology Transfer and Evaluation (March 1 - June 30, 1969). 
A composite study of results obtained from the first two transfers will be made 
to determine the most effective transfer technique. This technique then will 
be used to transfer an advanced technology, one more "difficult" than the first 
two. The usual subsequent follow-up and evaluation procedures will be performed. 
An oral presentation covering the entire first year's progress then will be pres-
ented to the IDD staff and at North Carolina State. 
Two activities will be carried out almost continuously throughout all 
three phases of the first year's work -- joint planning with North Carolina 
State and new technology search and study. 
Second Year (July 1, 1969 - June 30, 1970). The first nine months of the 
second year of the project will consist primarily of repeating Phases II and 
III, with details of procedure dependent largely upon the first year's results. 
The last three months will be devoted to data analysis and report preparation. 
First Quarter Activities  
All work outlined for Phase I has been completed with the exception of 
writing a set of guidelines for use by field personnel during the first tech-
nology transfer. It was decided that with so many uncertainties, such as the 
response the group presentation will receive, the project director will orig-
inate the first group presentation (demonstration) and will accompany field 
personnel on at least one visit using the "direct personal transfer" technique. 
He also will prepare written material to be forwarded by each branch office to 
the contact companies. 
Fifteen mobile home manufacturers and five furniture manufacturers have 
. been selected from the initial lists as contact companies, and transfer of the 
first technology to these. companies will be completed as scheduled for Phase 
II. In addition, selection of the second technology to be transferred prior 
to the end of the second quarter is well under way. 
The first quarter has been devoted to procedures planning, advertising, 
coordination with North Carolina State University, coordination with Industrial 
Development Division (IDD) field personnel, visits to mobile home manufacturing 
plants in Georgia, participation in the Southeastern Mobile Housing Institute 
(SEMHI) Convention (see Appendix 2), attendance at the Man and His Shelter Con-
ference at the National Bureau of Standards (see Appendix 3), selecting contact 
companies, gathering and studying literature on new technology, and making ten-
tative plans for the first technology transfer. 
The project director held meetings with IDD field personnel at Atlanta, 
Macon, Douglas, and Albany. All aspects of the project were discussed thor-
oughly, and each man is aware of the extent of his participation in the project. 
Maximum use will be made of personnel in the Douglas and Albany field offices 
since the majority of the contact companies are located in these areas. 
Two meetings were held between representative groups from Georgia Tech 
and North Carolina State University, including Mr. Frank Clarke, Technical Ser-
vices Section Head at IDD, Mr. John R. Hart, Industrial Extension Service 
Supervisor at North Carolina State, and the two project directors. One meet-
ing was held at the North Carolina State campus in July, and the other at Geor-
gia Tech in September. These meetings were devoted to discussions of project 
procedures, types of technology, selection of contact companies, and other mat-
ters of project coordination. 
Several meetings were also held with Mr. John B. Manley, Jr., Executive 
Vice President of the Southeastern Mobile Housing Institute, and Mr. Ed McGill, 
Executive Direc.tor of the Georgia Mobile Home Association. Both men have 
pledged their support for the project as evidenced in the SEMI Convention re-
port and SEMHI Newsletter excerpt which are made a part of this report. 
During this quarter, the project director met with the IDD Technical Ser-
vices Section Head at least once a week to discuss project status and to share 
views on project procedures. These meetings have proved valuable and will be 
continued throughout the project. Other IDD staff members have attended these 
meetings and have offered many suggestions that will benefit the project. 
Their direct participation will continue to be encouraged. 
The project director has spent many hours reading articles on the subject 
of technology transfer and innovation during the past quarter, only to realize 
that many writers tend to think of new technology as some new invention created 
by a small group of people for limited usage. However, as has been explained 
in the many meetings held in connection with this project (as a means of gaining 
group participation), adaptation of an old idea into a new field is as helpful 
in achieving the goals of this project as the transfer of technology specifically 
invented for the project. As pointed out in the following discussion on plan-
ning activities, this project is being administered on the basis of transferring 
technology to the mobile home industry that is new to the industry but not nec-
essarily a new invention. To borrow a phrase from Dr. Sumner Myers, Director, 
R & D Utilization Project; National Planning Association, " 	. . there is still 
substantial time-lag between invention and its diffusion through the economy." 
Results of project publicity have been excellent, and IDD has been assured 
of cooperation from the manufacturers, their associations, and from many com-
panies in other industries. Representative samples of this publicity are at-
tached as Appendix 4. 
Much of the interest expressed in this project by outside groups has been 
a result of publicity released through Georgia Tech's Science News Service. 
It is only natural to assume that more automation on the production line 
would alleviate this problem. However, our conversations with management per-
sonnel indicated that no appreciable amount of capital would be invested in 
automatic equipment without an assurance that the investment would be-returned 
within a short time. This meant that any technology requiring capital expendi-
ture would have to be supported by sufficient data to indicate a rapid return 
of investment if we were to obtain any appreciable success. 
During our first technology transfer in October, we shall use this approach 
in introducing the use of . "gang nails" as a laborsaving device. We have started 
a time and motion study on existing manual methods of fabricating mobile home 
roof trusses, and will complete this study early in October. A Miami manufac-
turer of gang nails has been contacted and has agreed to assist in this transfer. 
Although we have planned to concentrate our first technology on the automatic 
fabrication of roof trusses through use of gang nails and associated pneumatic 
equipment, our three methods of transfer (literature mailing, personal contact, 
and group presentation) will include information on how this technique can be 
applied to other areas of production. We propose to observe these other areas 
throughout the project and include this information in our final project anal-
ysis. 
Other technology studies during the quarter involved an investigation of 
the possible uses of polyurethane and other plastics in mobile homes. These 
studies will be continued during the early part of Phase II. 
Issue No. 194 of "Science and Technology Today," dated August 1, 1968, (copy 
included herein) was devoted exclusively to the Special Merit Project and was 
mailed to approximately 800 news media outlets. Reprints of the article'have 
appeared in many local, state, and regional publications, and the article is 
scheduled for a future release in the national Mobile Home/Travel Trailer  
Dealer Magazine. A reprint that appeared in the September issue of the 
Southeastern Mobile Housing Institute Newsletter has been invaluable in 
solidifying manufacturers' interest in the project. 
IDD's efforts to accumulate data on the mobile home industry in the course 
of determining those areas wherein a technology transfer would be most benefi-
cial also has increased public awareness of the project. However, this has 
brought with it a continuous request for information from many sources, includ-
ing land developers, prospective mobile home manufactures, investors, bankers, 
and others. In many instances, these contacts have resulted in exchanges of 
information that are beneficial to the project's goals, whereas in other in-
stances, it was felt that the requests fell outside the scope of this project. 
• IDD will continue to work closely with these interested groups, but will en-
deavor to separate them into categories of project participation or normal 
State Technical Services. 
During our visits to mobile home manufacturing plants throughout Georgia, 
we have been cordially welcomed by top management and have been given an oppor-
tunity to inspect many plants. This latter statement is noteworthy because of 
the diffuculty encountered by many others who have attempetd to visit these 
plants. Most manufacturers feel that many of their manufacturing techniques 
are proprietary, and they have been assured by project personnel that such pro-
prietary information will not be divulged at other plants. 
One of the biggest problems we discovered in most plants was a shortage 
of personnel coupled with an increasing backlog of work and a need for in- 
creased production. We, therefore, concentrated our technology search in those 
areas that would partially eliminate a need for increased manpower while simul-
taneously increasing production. 
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I. BACKGROUND 
In June 1968, the office of State Technical Services, U. S. Department of 
Commerce, awarded grants totaling $123,431, to be matched equally by state 
funds, to the Industrial Development Division (IDD) of the Georgia Institute 
of Technology and the Industrial Extension Service (IES) of North Carolina 
State University for a two-year joint Special Merit Project, effective July 
1, 1968. The purpose of the program is to demonstrate the application of 
technology transfer techniques to two constrasting regional industries. 
In North Carolina, the upholstered furniture industry, a traditional in-
dustry with a reputation for being relatively slow to take advantage of 
technological change, was selected. In Georgia, the mobile home industry, 
an emerging industry generally considered to be technically advanced and • 
receptive to innovation, was chosen. 
II. OBJECTIVES  
The overall objectives of the joint programs are to identify the most ef-
fective methods of technology transfer and to determine whether they differ 
for traditional and emerging types of industry. 
Objectives of the Georgia Tech segment of the program (OSTS Grant No..  
1310 - 001) are as follows: 
I. To identify new technology appropriate to the mobile home industry 
within the state of Georgia, and to effectuate the transfer of 
that technology by various techniques. 
2. To evaluate the relative effectiveness of the various techniques 
of technology transfer. 
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III. 	BACKGROUND  ON QUARTERLY REPORT NO.  1 
Quarterly Report No. 1 was submitted in October, 1968. This report covered 
all activities through September, 1968, and contained the following in-
formation : 
A. Plan of Procedure 
This was a detailed plan of procedure covering the entire project 
and including a schedule of activities. 
B. First Quarter Activities  
This section covered preliminary planning activities, initial contacts 
with the mobile home manufacturers, and•a discussion of how our first 
technology was selected. It also included a discussion of how the first 
technology transfer would be accomplished during the second quarter. 
IV. 	INTRUDUCTION TO QUARTERLY REPORT NO. 2 
Due to the number of special reports and other documents that have -accumu: 
 lated during the second quarter of the project, this report will consist 
primarily of copies of those documents and a brief synopsis of each. 
Each of the following sections will summarize and comment on a specific 
document contained in the appendix. 
• 
V. 	FIRST TECHNOLOGY TRANSFER REPORT-MOBILE HOMES INDUSTRY 
This report covers all activities of our first technOlogy transfer from 
"preliminary planning" through "evaluation of each of the three transfer 
techniques". It is complete with photos, list of attendees at the group 
presentation, newspaper articles etc. 
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The report concludes that our originally scheduled six-week evaluation 
period is much too short due primarily to the rapid growth of this in-
dustry. A preliminary evaluation is presented, but a detailed conclusion 
of results is postponed to a later period. 
VI. MEMORANDUM (NOV. 7, 1968)-GUIDELINES 
This memorandum was addressed to the two Georgia Tech Industrial Development 
Division (IDD) branch offices in whose territory our contact mobile home 
manufacturers are located. It's purpose was to provide guidelines and other 
pertinent information on the first two technology transfers. It is only one 
of several similar memorandums but is included herein to show the type of 
information flow that is necessary between the project director and field 
personnel. These memorandums are intended for IDD internal usage only, so 
they often contain information that is not disseminated to the contact 
companies. 
VII. SECOND TECHNOLOGY TRANSFER 
Our second technology transfer was completed during the month of December 
but no follow-up visits were made during the second quarter. As shown 
on our original schedule, follow-up and evaluation will not be completed 
until mid-way in the third quarter. At that time a detailed report will 
be prepared and will be included in the third quarterly report. 
A. Invitation to Demonstration (Group Presentation) 
This document is a standard "TeChnology from Tech" note that we use in 
all correspondence with our contact companies. In this particular note 
we were.inviting various contact companies and individuals to a demon-
stration of our second technology, "Urethane Foam Sprayed-In-Place 
Insulation". The "Technology from Tech" cover sheet contains the 
invitation, and the remainder of the document contains technical data 
pointing out the advantages of rigid urethane foam.insulation for 
mobile homes. 
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B. List of Attendees 
This list shows that twenty-six persons attended the demon-
stration and that ten of those were representatives of the 
nine mobile homes manufacturers to whom invitations were ex-
tended. These ten men represented five of the nine invited 
companies (Marlette, Redman, Cullip, Bright Leaf Corp., and 
Conner Industries). 
It is interesting to note that two attendees represented the 
United States Department of Agriculture, Forest Service. These 
men were invited because of their past and present research 
activities in the use of urethane in housing. Mr. Richard F. 
Blomquist, Project Leader, Housing Research, discussed some 
of those activities with the group. 
Also represented were two insurance companies, Insurance 
Company of North America and Foremost Insurance Company. Both 
companies are actively engaged in insuring mobile homes and 
they were invited to send representatives to see first-hand 
the fire retardant properties of urethane foam. 
The Georgia Power Company representative was present to gather 
additional technical data on urethane foam insulation in total 
electric mobile homes. 
As in our previous demonstration, we again invited representatives 
from the Americus, Georgia, Chamber of Commerce and the West 
Central Georgia Area Planning and Development Commission. 
C. Written and Direct Personal Transfers  
Only the "Technology from Tech" front sheet from the "written". 
and "direct personal" transfer documents is included herein 
since the remainder of the document is identical to that in the 
"group presentation". 
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• 
Identical documents were mailed for the "written" transfer 
and hand-carried for the "direct personal" transfer. 
VIII. SEMHI RESEARCH MIMITTEE 
On October 18, 1968, the project director was invited to attend the first 
meeting of the Southeastern Mobile Housing Institute Research Committee. 
This committee was established to provide research in both mobile and 
modular (factory manufactured) housing for member companies. 
The first meeting was attended by representatives of many organizations 
and was intended as a formulative meeting wherein objectives would be 
established. During that meeting it was diffucult to determine if the 
project director should . accept membership on the committee. However, 
at the second meeting it was readily apparent that such membership 
would not fall within the scope of this project. A report of the second 
meeting and a notice of the third meeting is included herein. 
It should be noted that the invitation to attend the first meeting was 
an outgrowth of our association with SEMHI through activities within the 
technology transfer project. This, in turn, has resulted in active 
committee participation by two staff members of Georgia'Tech. 
IX. TRIP REPORT - AUTOMATED BUILDING COMPONENTS, INC.  
At the invitation of Automated Building Components, Inc., in Miami, Florida, 
the project director visited their plant on November 1, 1968, to determine 
if there would be additional technology applicable to the mobile homes 
industry from this source (This was the company that assisted with the 
first technology transfer). A report of that visit is included herein. 
As noted in the latter part of the report, the company requested assistance 
from Georgia Tech in developing a modular (low-cost) home division. 
This assistance was rendered by IDD's Technical Services Branch and has 
resulted in the company forming a modular home division to initially 
-6- 
supply approximately 1,000 low-cost homes in the Dalton, Georgia, area. 
X. SEMHI NEWSLETTER RELEASE  
Included herein is a letter dated December 4, 1968, addressed to•Mr. 
John B. Manley, Jr., Executive Vice President of SEMHI requesting that 
they include- the accompanying "SEMHI Reports on Technology from Tech: 
notice in their next SEMHI Newsletter. This newsletter is a monthly 
' _publication distributed to all SEMHI members in six southeastern states. 
• 
Mr. Manley advised the project director by telephone that they would 
be happy to provide one page in their next issue. A camera-ready copy 
was provided and it is anticipated that the release will appear in the 
January, 1969, issue. 
XI. NEWS RELEASES  
Four important project news articles appeared during the second quarter. 
The most noteworthy of these was an article describing the project which 
appeared in the "Mobile Home/Travel Trailer Dealer Magazine," a national 
publication. Even more important is the fact that the issue in which 
-the article appeared is the Thirteenth Annual Directory and Buyer's 
Guide which means that most recipients will keep this issue on hand for 
a year thereby giving the project additional exposure. 	 I 
The other three articles appeared in the "Americus Times-Recorder"; one 
covering the first technology transfer demonstration, and the other two 
Covering the "before and after" information on the second technology 
transfer demonstration.. 
XII. CORRESPONDENCE 
Included herein are copies of correspondence received during the second 
quarter requesting information on project activities and offering assistance. 
This correspondence represents only a small fraction of outside interest in 
the project since many contacts are made by petsonal visits and telephone 
calls to the project director. 
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XIII. CONCLUSIONS 
The project is currently on schedule and it appears that our original 
schedule will be maintained throughout the remainder of the project. 
Interests in the project from outside sources continues to grow and 
continues to refelct a widespread interest in low-cost factory man-
ufactured (modular) housing. The project director has continually 
transferred all contacts regarding modular housing to IDD's Research 
Services Branch and as a result, plans are under way at Georgia Tech 
to establish a Housing Resources Center. 
Activities during the third quarter will consist primarily of follow-
up and evaluation of the first two technology transfers, selection of a 
technology for transfer during the early part of the fourth quarter, 
report preparation on the second technology transfer, and a coordination 
meeting at North Carolina State University in January, 1969. 
FIRST TECHNOLOGY TRANSFER REPORT 
MOBILE HOMES INDUSTRY • 
-9- 
FIRST TECHNOLOGY TRANSFER REPORT 
MOBILE HOM7C.S INDUSTRY 
SPECIAL MERIT PROJECT - A DEMONSTRATION 
OF THE APPLICATION OF TECHNOLOGY TRANSFER 
TECHNIQUES TO TWO CONTRASTING REGIONAL INDUSTRIES 
UNITED STATES DEPARTMENT OF COMMERCE 
OFFICE OF STATE TECHNICAL SERVICES 
GRANT NO. 1310-001 
A joint project with 
the Industrial Extension Services 
School of Engineering, North Carolina State University 
working in the Upholstered Furniture Industry 
by 
Harry L. Stiltz 
Project Director 
GENGIA INSTITUTE OF TECHNOLOGY, ENGINEERING EXPERIMENT STATION 
INDUSTRIAL DEVELOPMENT DIVISION 
ATLANTA, GEORGIA 
TABLE OF CONTENTS 
I. 	Summary.  	1 
II. 	Preliminary Planning  	3 
III. Transfer by Three Techniques  	6 
A. Group Presentation  	6 
B. Direct Personal Transfer  	8 
C. Transfer by Written Materials  	8 
IV. 	Evaluation of Three Techniques  	9 
A. Evaluation Planning  	9 
B. Evaluation of Group Presentation  	9 
C. Evaluation of Direct Personal Transfer 	 11 
D. Evaluation of Tranfer by Written Materials . . 12 
V. Conclusions 	  13 
TABLE OF CONTENTS 	 •(Contd) 
APPENDIX 
A. Technology from Tech - (Invitation to first technology. .. . . 15 
demonstration) 
B. Newspaper article on demonstration 	  16 
C. List of attendees at demonstration 	  17 
D. Gang-Nail data sheet (heel connector) 	  18 
E. Gang-Nail data sheet (strut nail) 	  19 
F. Gang-Nail data sheet (Bowstring Multi-head Press) 	  20 
G. Technology from Tech - (Questions for consideration on. .. . 	 21 
roof truss load tests) 
H. Technology from Tech - (First technology transfer by "mail': . 22 
and "personal contact") 
I. List of contact companies 	  23 
J. List of companies invited to demonstration.   25 
K. List of attendees at demonstration.   26 
L. Technology from Tech - (Innovation through Automation 
FIRST TECHNOLOGY TRANSFER 
"Automating Construction by Gang-Nail Assembly Techniques" 
I. SUMMARY  
The first technology transfer on this project began with a demonstration 
of automatic roof truss fabrication in mobile home construction using 
Gang-Nails and a Multi-Head Press, at Americus, Georgia on October 22, 
1968 (See Appendix A through F). The theme of this transfer was 
"Innovation through Automation" which was predicated on our previous 
findings that there was a critical shortage of manpower in the mobile 
homes manufacturing industry in the state of Georgia. 
Although the transfer was started. with a demonstration of automatic 
roof truss fabrication, this information was subsequently expanded to 
include fabrication of floor frames, fastening walls to floors, and 
installing interior wall paneling by the Gang-Nail technique. This 
additional technology transfer was in keeping with our theme of 
automation. 
The initial transfer was accomplished by three techniques; group pre- . 
 sentation, direct. personal transfer, and transfer by written materials. 
This transfer was then supplemented with additional technical data as 
mentioned above, plus information on additional benefits to be derived 
from the use of Gang-Nails in mobile home construction. One such benefit 
was a possible cost reduction that could be accomplished through use of 
an automatic roof truss assembly. This had been determined by performing 
time and motion studies in several plants and by obtaining pricing data on 
materials from manufacturers and suppliers. 
Contd. 
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Approximately three weeks after the initial transfer, a "Technology 
from Tech" note (Appendix G) outlining additional reasons for using 
Gang-Nail assembly techniques were mailed to all contact companies. 
These additional reasons were primarily based on meeting requirements 
of the new Georgia Rules and Regulations for Factory Manufactured 
Movable Homes that became effective on September 26, 1968. 
We were advised at a meeting in the Georgia State Fire Marshal's 
Office on November 12, 1968, (this office is charged with responsibility 
of administering the new rules and regulations) that Georgia mobile 
home manufacturers would be given until January 1, 1969, to comply 
with the standards for construction, plumbing, heating and electrical 
systems contained in the rules and regulations. Our study of these 
new standards showed that most of our contact companies were not in 
compliance, so we decided that each technology transferred should be 
studied on the basis of its contribution to compliance with the 
standards. 
At approximately two-week intervals Georgia Tech's Industrial Develop-
ment Division per .sonnel contacted each company to determine if any 
action had been taken on the technology transferred. This information 
was then compiled and evaluated by the project director. 
Contd. 
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II. Preliminary Planning 
Sixteen mobile home manufacturing companies, representing about one-
third of the companies in Georgia, were selected as contact companies. 
Each plant was visited by an IDD staff member and each member was given 
a tour through at least one plant. Subsequent visits were made to a 
few of the most receptive companies for the purpose of studying pro- 
duction techniques in detail and discussing problem areas with top 
management. 
While we were determining an area in which to concentrate our first 
technology search, management in the majority of plants agreed that 
their most pressing problem was a shortage of employees coupled with 
an increasing back-log of orders. We therefore concentrated our 
search in the area of labor saving techniques. 
We concentrated our efforts on studying existing production tech-
niques and discovered that management in most plants operated on the 
assumption that all "scrap" materials should be used to the fullest 
extent possible. Realizing that this philosophy could result in 
savings in material at the expense of increased manpower, we directed 
our observations to those areas-where scrap materials were being 
utilized. We found that the majority of scrap materials consisted of 
interior plywood paneling and exterior aluminum siding left over from 
window and door cut-outs. We further found that the plywood scrap 
was cut into small sections and used primarily as structural braces 
in roof trusses, and the aluminum scrap was cut into narrow strips 
Contd. . 
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that were used for splicing.floor joists and for attaching exterior 
walls to the floor. 
A study of these assembly areas (which included time and motion studies 
in several plants) indicated that a reduction in manpower and an in-
crease in product quality could be accomplished by discarding the 
scrap material and adopting a system of Gang-Nail assembly techniques. 
Gang-Nails are produced in many types and have been in use in the 
conventional construction industry for several years. One type de-
signated "heel connector" consists of a flat piece of steel that has 
been punched in such a manner as to leave one side smooth and the 
other side covered with multiple prongs that simulate a "gang of 
nails" (see Appencix D). This type is normally used to join two or 
more pieces of wood and was considered as a replacement for the scrap 
aluminum strips. Another type designated 'strut nail" contains prongs 
at both ends and a smooth center section that has been formed into a 
"U",-shaped channel (see Appendix E). This Gang-Nail will join two pieces 
of wood separated from each other by a distance equal to the length 
of the "U" shaped channel, and was considered to be a ready replacement 
for the scrap plywood braces. 
The project director contacted Automated Building Components, Inc. whose 
president invented the Gang-Nail, and requested additional data on 
types of nails and assemply techniques. The company provided the re-
quested data and agreed to furnish a Bowstring Multihead Press (see 
Appendix F) for a demonstration during our group presentation transfer. 
Contd. 
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This press had been designed and developed by the company specifically 
for automatic assembly of mobile home roof trusses. They also agreed 
to furnish technical literature and sample Gang-Nails for our other 
two types of transfer. 
Contd. 
III. Transfer by Three Techniques 
A. 	Group Presentation 
The group presentation technology transfer technique was accomplished 
by inviting a selected group of contact companies (see Appendix J) to 
an oral presentation and .demonstration of a Gang-Nail System of mobile 
home roof truss fabrication. Nine companies were invited and four 
responded by sending a total of nine representatives. 
A total of nineteen persons (see Appendix K) were in attendance re-
presenting Georgia Tech, West Central Georgia Area Planning and Develop-
ment Commission, Oakwood Trailer Sales (Greensbobo, N.C.), Automated 
Building Components,' Inc., Americus Chamber of Commerce, and the 
mobile home manufacturers. 
The presentation was preceded by a free lunch served in the assembly 
room of the Sumter County Electric Membership Corporation in Americus, 
Georgia, through the courtesy of Automated Building Components, Inc. 
Following lunch, short talks were given by the project director and the, 
ABC, Inc., representative on the theme of the demonstration "Innovation 
through Automation." The project director pointed out that the Gang-
Nail System for automatic roof truss fabrication was merely one step 
in automation possible with this technology. He also pointed out - 
other areas in which the system would provide automation as well as 




During the demonstration approximately twenty-five roof trusses were 
assembled at an average time of fifty seconds each. This time was 
less than had been observed in many plants by as much as one minute 
to as little as ten seconds. Assuming a rate of 400 trusses per day 
(8 - 60' mobile homes) the man-hour savings would range from 8 to 
48 hours per week. Since there are presently fifty mobile home plants 
in Georgia the man-hour savings for the industry in this state would 
average between 400 and 2,400 or approximately 1,000 man-hours per 
week. Although this figure alone would not be too impressive, we must 
realize that we are only discussing automation of one small component 
of the entire unit. 
In addition to the possible man-hour savings, it was demonstrated that 
the Gang-Nail assembled trusses were consistent in quality whereas the 
plywood and glue type varied. It was pointed out to the group that 
this feature of consistent quality is important in meeting state con- 
struction standards and is readily attainable through automatic assembly 
techniques. 
All representatives of the manufacturers stated at the end of the 
demonstration. that they were impressed and were looking forward to the 
next technology transfer. They all agreed that whether or not they 
adopted the Gang-Nail approach they would certainly start taking a 
closer look at possible areas of automation in their plants. 
Contd. 
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MoVie films of the demonstration were made available to all mobile 
home manufacturers through the various trade associations, but no 
evaluation will be made of their effectiveness except through a random 
sampling later in the project. The primary purpose of these films was 
to enhance our relationship with the associations and to minimize the 
possibility of some companies feeling they had been excluded from the 
project. 
An evaluation of the effectiveness of the group presentation transfer 
was accomplished by follow-up visits at each plant at two-week intervals. 
B. Direct Personal Transfer 
A "Technology from Tech" note entitled "Innovation through Automation" 
(see Appendix L) was prepared for use in the direct personal transfer 
and the transfer by written materials. It was decided that both types 
of transfer would be accomplished after the group presentation so that 
IDD personnel would be more familiar with the technology after having 
witnessed the demonstration. 
Five mobile home manufacturers were visited and each was given a "Tech-
nology from Tech" note, a Gang-Nail catalog and samples of Gang-Nails. 
Operation of the Multi-Head Press was explained and management was en-
couraged to consider automation in all assembly areas. 
Again follow-up visits were made at two-week intervals. 
C. Transfer by Written Materials  
Four mobile home manufacturers were selected to receive new technology 
through transfer by written materials. Each company was sent a "Tech-
nology from Tech" note, a Gang-Nail catalog and some sample Gang-Nails. 
Follow-up on this technique was accomplished by telephone at two-week in-
tervals. 
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IV. Evaluation of Three Techniques  
A. Evaluation Planninc, 
During the initial planning of this project it was decided that the first 
transfer follow-up and evaluation period would extend for approximately 
six weeks. However, as work progressed, we found that most mobile home 
manufacturers were too busy with burgeoning orders to take immediate 
action on new technology. We then decided to temporarily close our 
evaluation of the first technology transfer after six weekS so we could 
concentrate on our second technology transfer. 
Since the optimum evaluation period appears to be at least six months, 
the six-week results presented herein should not be considered as con-
clusive. Another report will be prepared after six months. 
B. Evaluation of Group Presentation  
Nine companies were invited to the Gang-Nail System demonstration and 
four attended for a total of 44% response. It was interesting to note 
that each of the four sent more than one representative, while the ones 
that did not attend used a heavy work schedule as their reason for not 
attending. 
The following_ paragraphs classify each company in attendance by letter 
designation and describes action taken by each during the first six,weeks: 
Company (a): 
This company was sufficiently impressed that they started gathering 
cost data on an automatic roof truss assembly system within two weeks. 
The plant manager indicated he was primarily impressed with the con- 
Contd. 
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sistent quality of the Gang-Nail truss and would probably start using 
this technology if his cost comparison was favorable. 
At the end of six weeks all cost data had been assembled and forwarded 
to corporate headquarters in another state for evaluation. 
Company (b):  
This company decided within two weeks that they would continue using 
their present plywood/glue type system. They felt that their costs 
were comparable to the Gang-Nail technique and that their quality was 
sufficient to meet all standards. 
Their plywood/glue system, however, is unlike that at most other plants 
since management in this company is more innovative than most and has 
developed an automatic plywood/glue system. This system operates 
similarly to the Gang-Nail system except that plywood braces are used 
in lieu of Gang-Nails. 
- Company (c): 
Since we are transferring technology to an extremely cost-conscious- 
!i 
industry, it was interesting to note that this company uses solid, 
shaped 2" x 6" rafters instead of less expensive roof trusses. They 
manufacture above average priced mobile homes and feel that the solid 
rafter adds quality. 
The plant manager stated that he was impressed with the demonstration 
and would consider the Gang-Nail systeni:over a plywood/glue system if 




This company Contacted the Gang-Nail manufacturer immediately following 
the demonstration to obtain additional cost data. The president of the 
company stated that he thought they would start using this technology 
in the near future. However, at the end of the six-week evaluation 
period they had not progressed beyond a study phase. 
C. Evaluation of Direct Personal Transfer  
• 
Two companies were selected for the direct personal transfer technique. 
This was a smaller sample than we will use on subsequent transfers but 
we felt that due to the simplicity of the Gang-Nail technology there 
wasn't much to be gained in visiting more companies. The written material 
and sample nails adequately explained the technique of Gang-Nail assembly. 
One company indicated on our first visit that they felt their method of 
manufacturing roof trusses was more economical than the Gang-Nail method. 
• 
At the end of six weeks they had not given any further thought to using 
the new technology in any pahse of their operation. 
The other company was quite interested in the presentation since they 
had become dissatisfied with their plywood/glue truss assembly. They 
also stated . they had just recently started looking for ways to automate 
other assembly areas in an effort to reduce manpower and increase prod-
uction. Their goal is to produce one mobile home per each five direct 
labor employees whereas the average appears to be in excess of ten 
employees. At the end of our first evaluation period they were still 
studying automation techniques but had not taken any direct action. 
Contd. 
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D. Evaluation of Transfer by Written Materials  
Five companies were selected to receive technology data by mail 
and the results of our initial evaluation are as follows: 
Company (al 
This company uses a solid rafter in lieu of a roof truss and they plan 
to continue with this practice. However, we will continue to evaluate 
their consideration of the Gang-Nail assembly technology in other areas. 
Company (b) 
This company purchases completed roof trusses but indicated they would 
make a cost comparison as soon as time permitted. They were opening 
a new plant and had not had time to evaluate the data we mailed. 
Company (c)  
The evaluation of transfer effectiveness at this company was almost a 
duplicate of that at Company (b) except they were in the process of 
opening two new plants. 
If 
Company (d)  
This company operates on a philosophy of purchasing as many pre-
assembled components as possible and management stated that this 
philosophy would be continued unless they could see an appreciable 
cost reduction. They did not feel that the Gang-Nail system would offer 
enough cost reduction to warrant further investigation. 
Company (e) 
This company manufacturers plywood/glue trusses but indicated they are 
taking a careful look at the Gang-Nail technology for all assembly 
areas. AL the end of six weeks they had not made any deciSions. 
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V. - Conclusions  
As stated earlier in this report, our conclusions presented herein should 
not be considered as final. They result from a six-week evaluation period 
as originally scheduled in our Plan of Procedure, and it was apparent 
during this six-week period that this industry would not take immediate 
action on any new technology introduced to them. We therefore propose to 
make subsequent evaluations of transfer effecti\(eness at six-month intervals 
for the duration of the project. We further propose to reserve the last 
six months of the project for statistical analysis and data preparation 
rather than the last three months as originally scheduled. 
The mobile homes industry has experienced a rapid rate of growth in recent 
years and there appears to be no let-up in the near future. Thus the 
industry is faced with a need for more production capability which requires 
more plants, more experienced management personnel, increased efficiency, 
etc. As an indication of this growth, the number of mobile home manufactur-
ing plants in the state of Georgia increased by about 25% during the first 
four months of this project. 
This rapid rate of growth has caused a serious shortage of trained manage- . 
"meat personnel which we feel is the greatest contributing factor to the 
slow rate of innovation within the industry. A new plant manager is re-
luctant to consider new technology at a time when he is still learning to 
cope with the problems of supervising all plant activities. Conversely, 
the more experienced plant managers are busy training and assisting new 




The general attitude in this industry is "Don't rock the boat by making 0 
changes at a time when business is booming and profits are good." How-
ever, we expect to see a reversal of this attitude as new plant construc-
tion levels off, as new management personnel become more experienced and 
as competition increases. Subsequent evaluations will take these factors 
into consideration. 
INDUSTRIAL. DEVELOPMENT DIVISION 
ENGINEEPaIG EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
1132 IP/EST PEACHITIEE SHEET, N.1^1., ATLANTA, GEORGIA MOO 
Under a grant from the United States Department of Commerce, Office 
of State Technical Services, with matching funds from Georgia Tech, 
staff members of Tech's Industrial Development Division are working 
on - a two-year project to transfer new technology to the mobile homes 
manufacturing industry. 
HARRY L. STILTZ, PROJECT 'DIRECTOR 
O it uro kriFssAG-4-: Fon TODAY 
YOU ARE CORDIALLY INVITED TO ATTEND 
A DEMONSTRATION OF THE GANG-NAIL . 
SYSTEM OF ROOF TRUSS FABRICATION 
AT 
THE SUMTER COUNTY ELECTRIC MEMBERSHIP CORPORATION 
AMERICUS, GEORGIA 
OCTOBER 22, 1968 
AT 12:00 NOON 
• 
A free lunch will be served at 12:00 . o'clock, followed by a demonstration 
of the Bowstring Multihead Press. This equipment has been furnished through 
the courtesy of Automated Building Components, Inc., Miami, Florida. Mr. 
Louis J.:Ballantyne, Sales Manager of the Mobile Homes Division will be 
present to answer any questions. 
ONE MAN - ONE MINUTE - ONE BOWSTRING TRUSS 
INNOVATION 	through 	AUTOMATION- 
*Registered Trade Name - Automated Building Components, Inc. 0  
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LIST. OF ATTENDEES AT GANG-NAIL morau HOME ROOF TRUSS 






0. M. Wellsl.ager 
H. A. Andrews, Jr. 
Oliver Walker 




Bruce G. Parker 
Eric A. Newsom, Jr. 
•Frank Moore 





Harry L. Stiltz 
Bill Studstill . 
 L. J. Ballantyne 
Ben Sparks 
Georgia Tech, IDD 
Georgia Tech, IDD 
Walker Mobile Homes 
Walker Mobile Homes 
Oakwood Trailer Sales 
Marlette Homes,Inc. 
Marlette Homes,Inc. 
Marlette Homes, Inc. 
Georgia Tech, IDD 
West Central. Ga. APIiC 
Chamber of Commerce 
Champion Homes 
Champion Homes 
Cullip Industries . Inc. 
Cullip Industries Inc. 
Georgia Tech IDD 
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BOWSTRING TRUSS CONNECTORS 
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Pe r Box 
1 x 4. 5 1. 6Q 570 
• • 
8. 98 
1 x 5.1 1. 4 390 7. 02 
2 x 2. 3 1. 4 675 10.63 
2 x 2. 8 2. 4 450 9. 70 
2 x 3. 4 2. 4 402 34 
2 x 3. 9 2.8r 312 8.66 
2 x 4. 5 3.14 270 8.50 
2 x 5.1 3. 246 8.67 
These prices for Gang-Nails for Mobile Homes are after allow-
ances for trade and 5% prompt pay discounts, and plus a normal 
2-1% empty freight charge. An additional discount of 5%, with 
free delivery, for truck load purchases. 2- 21-% empty freight 
charge does not apply to truck load lots. 
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GANG-NAIL 









1. 5 x 2. 6 3. 0 - 450 13. 35 
1. 5 x 3. 9 3. 8.,: 300 11.. 44 
1. 5 x 4. 5 4. 4 320 13. 83 
L 5 x 7 6.4 200 12.-37 
• 
* Reg. TM 
These prices for Gang-Nails for Mobile Homes are after allow-
ances for trade and 5% prompt pay discounts, and plus a 
normal 2 -12-% empty freight charge. An additional discount of 5% 
with free delivery, for truck load purchases. 2 -21- % empty freight 
charge does not apply to truck load lots. •- 
■NI 
„ 	 - r- 
L241 
• 	II 
PAT. No. 3,329,328 
\ 	 . 
• 
N 	r,rj 	c- -7;ypit r -- F1 - 1 (-3 - 	- -31- 
APPENDIX . F 
11p1\ J1 BOWSTRING 1v1IJJ,TIIIEA D PRESS 
I 	MODEL 	7-6 
The One Man, One Minute Bowstring Truss Machine. 
Eivi added capacity - to 9" rise bows. 10' or 12' 
wide, with minimum adjustment. Time proven power 










. INDUSTRIAL DEVELOPLIENT DIVISION 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
1132 . 11/EST PEACHTREE STREET, NM., ATLANTA, GEORGIA 30300 
Under a grant from the United States Department of Commerce, Office 
of"State Technical Services, with matching funds from Georgia Tech, 
staff members of Tech's Industrial Development Division are working 
on a two-year project to transfer new technology to the mobile homes 
manufacturing industry. 
HARRY L. STILTZ, PROJECT DIRECTOR 
OUR MESSAGE FOR TODAY 
BE PREPARED FOR INSPECTORS 
FROM THE STATE - FIRE MARSHAL'S OFFICE 
Study the New Rules and Regulations 
Re-review the recent information tie gave you on automatic roof truss assembly through 
use of a Gang-Nail system. We stressed cost reduction over existing plywood, glue 
and staple assembly techniques. Now we would like to stress the advantage of con-
sistent quality from truss to truss. 
Ask yourself the following questions: 
1. Do you think the inspector will accept load test data from one or two trusses 
if all trusses are not identical? 
2. Have you performed the required roof rafter and roof truss load tests as re-
" quired in Part I, Appendix II of the standards? 
3. If the truss you tested passed the loading requirement, will each succeeding 
truss pass?' If you are using plywood braces, you can be sure of this only if 
all braces from truss to truss are cut to the same size and shape, if the same 
number of staples are driven into the Same locations, if the plywood braces are 
all of consistent quality, if the same amount Of glue is used, etc. 
WE ARE CONTINUALLY SEARCHING FOR NEW TECHNOLOGY THAT WILL -BENEFIT YOUR INDUSTRY. IF 
YOU KNOW OF-A PARTICULAR AREA IN YOUR MANUFACTURING PROCESS THAT NEEDS INVESTIGATION 
LET US KNOW AND RE WILL BE HAPPY TO CONSIDER IT IN OUR TECHNOLOGY SEARCH. 
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• INDUSTRIAL DEVELOPMENT DIVISION 
ENGINEERH,JG EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
1132 VIEST PEACHTREE STREET, NM., ATLANTA, GEORGIA 3030S 
Under a grant from the United States Department of Commerce, Office 
of - State Technical Services, with matching funds from Georgia Tech, 
staff members of Tech's Industrial Development Division are working 
on a two-year project to transfer new technology to the mobile homes 
manufacturing industry. 
HARRY L. STILTZ, PROJECT DIRECTOR 
• 
01M. MESSAGE FO TODAY 
1.NNOVATION 	through 	AUTOMATION 
Have you looked at your roof truss fabrication system lately? What 
does each truss cost? Have you made a time and motion study lately? 
Did you include the time required to cut plywood braces, cut wedges, 
and cut center braces? How good is your quality control? Do the 
ends of your trusses drop easily into the dadoed runners, or do your 
employees sometimes have to hammer them in? If they do, have you 
considered the time required to hammer them in, and sometimes to 
repair split runners? Do you have room to store a week's supply of 
. purchased trusses? 
A recent demonstration showed that (1) a bow string truss can be fab-
ricated by the Gang-Nail system--in slightly less than one minute using 
an inexperienced operator; (2) Using Douglas fir the total cost per 
truss is $1.10 or less (3) the truss is ready for immediate use and 
(4) the truss will exceed the design load specified in-the MFIA/TCA 
Mobilehomes Construction Standards. 
This information is furnished as food for thOught. Drop us a line if 
you would like additional information. 
A SPECIAL NOTE FOR TODAY 
Some manufacturers are improperly installing the vapor barrier. Are you? 
It goes on the inside of the insulation to keep moisture inside the home 
from reaching the insulation and reducing its effectiveness. 
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APPENDIX I 
. REVISED LIST OF CONTACT COMPANIES 
MOBILE HOMES PROJECT B-343 
SEPTEMBER 12, 1.968 
Southwest Georgia Area awany 	 Contact & Telephone 
1. Cavalier Homes, Inc. 
P.O: Box 160 
Cordele, Georgia 31015 
.Champion Mobile Homes 
Box 5 
Ellaville, Georgia 31806 
3. Cullip Industries, Inc. 
P.O.Box 386 
Ellaville, Georgia 31806 








Bob De Rose or Cecil Hale 
5. Marlette Homes, Inc. 	 Tom Holman 
Americus, Georgia (912) 924-2936 
6. Parkwood Homes, Inc. 
P.O.Box 592 
Moultrie, Georgia 31768 
7. Plantation Homes, Inc 





SoutheastGeoreja Area Company 	 Contact  & Telephone  
• 1. Armor Mobile Home Mfg. Co. of Georgia 
P.O.Box 284 
Ashburn, Georgia 31714 
2. Biltnore Mobile Homes, Inc. 
RFD 3 
Douglas, Georgia 
Rex Kennedy or 
. .Ken Newton 




3. Douglas H omes, Inc. 
513 Gaskin Ave. 
Douglas, Georgia 31533 
4. Fleetwood Trailer Co. of Georgia 
P.O.Box 272 
Douglas, Georgia 
5. Gregory Mobile Homes, Inc. 
momq 	 Tift Ave 
Tifton, Georgia 31792 







6. Liberty Homes of Georgia, Inc. 
Box 145 
.Thomasville, Georgia 31792 
Whitey Thompson 
(912) 226-6122 










    









MOBILE HOMES COMPANIES INVITED 
TO FIRST TECHNOLOGY DEMONSTRATION 




Champion Mobile Homes 
Cullip Industries, 	Inc. 




4. Redman Industries, 	Inc. Americus, Georgia 
5. Biltmore Mobile Homes, Inc. Douglas, Georgia 
6. Gregory Mobile Homes, Inc. Tifton, Georgia 
7. Liberty Homes of Georgia, Inc. Thomasville, Georgia 
8. Vintage Homes, 	Inc. Gainesville, Georgia 
9. Walker Mobile Homes, 	Inc. Rockwell, North Carolina 
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APPENDIX K 
LIST OF ATTENDEES AT GANG-NAIL MOBILE HOME ROOF TRUSS 




0. M. Wellslazer 
H. A. Andrews, Jr. 
Oliver Walker 
Ralph L. Darling 
Tan Holman 
Art Davis 
Bruce G. Parker 
Eric A. Newsom, Jr. 
Frank Moore 





Harry L. Stiltz 
Bill Studstill 
L. J. Ballantyne 
Ben Sparks 
REPRESENTING  
Georgia Tech, IDD 
Georgia Tech, IDD 
Walker Mobile Homes 
Walker Mobile Homes 
Oakwood Trailer Sales 
Marlette Homes,Inc. 
Marlette Homes,Inc. 
Marlette Homes, Inc. 
Georgia Tech, IDD 
West Central Ga. APDC 
Chamber of Commerce 
Champion Homes 
Champion Homes 
Cullip Industries Inc. 
Cullip Industries Inc. 
Georgia Tech IDD 
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INDUSTRIAL DEVELOPMENT DIVISION 
ENGINEERING EXPE111 ■AENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
1132 WEST PEACHTREE STREET, N.U., ATLANTA, GEORGIA 30300 
Under a grant from the United States Department of Commerce, Office 
of State Technical Services, with matching funds from Georgia Tech, 
staff members of Tech's Industrial Development Division are working 
on a two-year project to transfer new technology to the mobile homes 
manufacturing industry. 
HARRY L. STILTZ, PROJECT DIRECTOR 
OM MESSAGE FOP, TODAY 
IN NOVAT 	through 	AUTOMATION 
Have you looked at your roof truss fabrication system lately? What 
- does each truss cost? Have you made a time and motion study lately? 
Did you include the time required to cut plywood braces, cut wedges, 
and cut center braces? How good is your quality control? Do the 
ends of your trusses drop easily into the dadoed runners, or do your 
employees sometimes have to hammer them in? If they do, have you 
considered the time required to hammer them in, and sometimes to 
repair split runners? Do you have room to store a week's supply of 
purchased trusses? 
A recent demonstration showed that (1) a bow string truss can be fab-
ricated by the Gang-Nail system in slightly less than one minute using 
an inexperienced' operator. (2) Using Douglas fir the total cost per 
truss is $1.10 or less (3) the truss is ready for immediate use and 
(4) the truss will exceed the design load specified'in the MHMA/TCA 
Nobilehomes Construction Standards. 
This infotmation is furnished as food for thought. Drop us a line if 
you would like additional information. 
A SPECIAL NOTE FOR TODAY 
Some manufacturers are improperly installing the. vapor barrier. Are you? 
It goes on the inside of tn'e insulation to keep moisture inside the home 
from reaching the insulation and reducing its effectiveness. 
MEMO ( NOVEMBER 7, 1968 - GUIDELINES  
November 7, 1968 
MEMORANDUM 
To: 	Eric A. Newsom, Jr. - Southwest Georgia Branch,. IDD 
O. M. Wellslager, Jr. - Southeast Georgia Branch, IDD 
From: Harry L. St:iltz - Atlanta - IDD 
Subject: 	Project B-343 GUIDELINES 
A set of Rules and Regulations for factory manufactured movable homes 
was promulgated by the Georgia Safety Fire Commissioner in accordance 
with The Uniform Standards Code for Factory Manufactured Movable Homes 
Act (Ga. L. 1968, P.415, approved March 26, 1968) and became effective 
on September 26, 1968. They contain standards for mobile homes body 
and frame design and construction, plumbing systems, heating systems, 
and electrical systems. 
As soon as I can get additional copies from the State Fire Marshal's 
Office (I have a meeting there on Tuesday November 12th.) I will send 
a copy for each field office. However, in the meantime I would like 
to pass along some important information some of which should be dis-
cussed with your contact companies: 
1. Has the company performed the required load test on their present 
roof trusses? 
The new standards divide the United States into 3 zones and 
specify 30 lb/sq.ft. live load for the "North" and "Hurricane" 
(includes part of South Georgia) zones, and 20 lb/sq.ft. for 
. the "Middle" zone. Since the manufacturer will probably not 
know what zone the unit will be delivered to, he will un-
doubtedly design all units for 30 lb/sq.ft. If so, has he 
performed the required tests (there is also a 12-hour test re-
quired with a load of 1 3/4 x 30 lb/sq.ft. to see if the truss 
returns to within L/180 of its original position, where L=length 
of the truss in inches)? 
Now, if the manufacturer tests his present roof truss that is 
made . from glued and Stapled plywood, and it passes, how can he 
be sure that the next one will pass unless all plywood braces 
are cut to identical sizes as contained - in the tested unit, 
unless the exact number of staples are used and applied in the 
exact same locations, unless the exact same amount of glue is 
used, etc.? 
Has the manufacturer that purchases trusses tested them? If the 
supplier is going to have to change his design to "beef up" his 
trusses, is he going to charge more? As you know, if the supplier 
is using plywood scraps he will be subject to the same restrictions . 
mentioned above. 
Info !ria ^ Development - Diviyi n 	19 	Engineering Experiment Station 	V 	Georgia InAitute of Technolog y 
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Memo to: Eric Newsom & O. M. Wellslager 	11/7/68 
2. Our next technology transfer (Urethane foam insulation) will be 
quite important to all manufacturers since a switch to Urethane 
has so many advantages. Enclosed is a _list of these advantages 
for your review only. Please do not give out any of this in-
formation now since it may be changed slightly after my meeting 
at the State Fire Marshal's Office. For example, they may not 
agree to waive the requirement for a vapor barrier (although I 
think they will). 
Are you aware that at present most companies improperly install the 
vapor barriers, or even eliminate them? They can no longer do 
this under the new Rules and Regulations, and it will be a problem. 
The vapor barrier must go on . the inside of the insulation, but 
with their present techniques of gluing interior paneling to the 
studs, they can't put it there. One answer will be to use 
Urethane foam which acts as its own vapor barrier. Another will 
be to quit gluing the paneling and use something like the Invis-
I-Nail II shown in the enclosed data sheets. Since the vapor 
barrier is supposed to be unbroken, and since these nails would 
put holes in•it, I need to find out from the State Fire Marshal 
if they would be acceptable. Hang on to these data sheets until 
I let you know. 
3. I have been advised by the State Fire Marshal's Office that they 
are giving the manufacturers a few months to use up materials 
that will not meet the standards and to take whatever other action 
is necessary to insure that their mobile homes comply with the 
Rules and Regulations. They plan to send imspectors into all - 
plants within about 60 days. 
Any unit that violates the new standards will have a "non-compliance 
. Identification Tag" attached and the unit may only be re-certified 
M by the State Fire arshal's Office. 
4. Now consider a manufacturer like Cullip who may have 25-30 units 
parked in his lot that do not meet the Effective' Flexural Rigidity 
tests (see my typical calculations and the sheet copied from the 
standards). It sure'would be expensive to re-work all of these 
units. 
If he performs the required tests and his units don't quite meet 
requirements it is quite possible that switching from Fiberglass 
to Urethane foam insulation will provide the additional rigidity 
required. 
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I plan to demonstrate this additional rigidity by putting weights 
on Joe Tanner's roof before and after foaming and comparing de-
flection readings. We will prop both ends of the roof on concrete 
blocks and load the center portion. 
5. I still don't know when we will have the demonstration since the 
chemical engineer from Isocyanate Products, Inc., who is working 
with me has been out of town lately. I have to coordinate with 
three -companies (one is furnishing the chemicals, one is furnishing 
technical "assistance and the other is furnishing the spray equip-
ment and an operator). However, I will schedule the demonstration 
at least two Weeks in advance - as you - requested. 
6. We will use Isofoam SS24-44 at :he demonstration and I have included 
data on this product. The cost is approximately $4.00 per gallon, 
and a typical 12' x 60' unit (with oil or gas heating) would require 
about 25 gallons. I have also estimated that it would take 2 man-
hours - to apply the required Urethane foam to this typical unit. 
From my observations at Vintage Homes, Inc., this is comparable 
to the time required to install Fiberglass. If you have time, you 
might make a time study in one plant in each area to see how your 
figures compare. If they use vapor barriers, this time must be 
added. If - not, we will have to estimate the time required for this 
operation. Since Vintage does not install vapor barriers, I hope 
one of you will make your time study in a plant that does. 
7. Please note that (after a caution note from Frank and Rudy, and a 
subsequent re-writing) I do not make a comparison of Urethane foam 
and Fiberglass. We will only compare it with "other conventional 
insulating materials". 
8. Going back to the Gang-Nail.technology transfer, the Bowstring 
Multihead Press, Model BR 7-6 that we demonstrated sells for 
slightly under $2,000.00. The materials required would be 
1 - 12' Hemlock 2 x 4 and 214 worth of Gang-Nails. The Hemlock 
2 x 4 would have to be split, so this time of approximately 10 
seconds, added to the 50 seconds for making the truss would then 
be 1 minute. Please see if you can get an approximate cost of the 
Hemlock 2 x 4's (in large quantities of say 4,000) from one of the 
suppliers in your area. With this information, we can tell the 
manufacturer exactly what it will cost to produce trusses by this 
method. 
Automated Building Components, Inc. designed a truss using the 
Hemlock 2 x 4's and performed all load tests on it. It exceeds 
requirements of the new Georgia standards and fails with a total 
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load of 87 lb./sq.ft. They split the 2 x 4 so that the top piece 
(bowed piece) is 1 1/8" x 2" and the bottom piece is 2 3/8" x 2" 
(the 2 x 4 is nominally 1 3/4" x 3 1/2" when dressed). As soon 
as I find out from the company if I can give out this information, 
I'll include it in a future Technology from Tech note and you can 





Invis-I-Nail II is intended for fastening 1/4" wood paneling to a stud 
wall or other wood construction. Invis-I-Nail II eliminates two steps 
in panel installation: (I) puttying and (2) touching up_nail holes. 
Invis-I-Nail's two sides are different. The longer nails are for setting 
into the material to which the paneling is to be fastened, the lighter and 
shorter prongs are for receiving the paneling. 
The 3/4" width strip is intended for use at points at which two panels 
will be butted. The 1/4" width is for single panel edges. Invis-I-Nail's 
holding power is established as several hundred pounds per panel in 
tests in which each panel was set with nearly continuous use of the Invis-
I-Nail II at all edges and on 16" centers over its width. 
A standard claw type hammer can be used to nail the strip to the wall, 
(hitting as nearly over the nails as possible. ) The paneling itself should 
be tapped with a rubber mallet, thereby seated onto the prongs. The 
length of the prongs has been determined for use with 1/4" paneling; use 
of the strip being furnished you with thinner material could result in the 
tips of the prongs protruding through the face of the paneling, particularly 
at grooves in the paneling. 
The 1/4" strip is packed 100 pieces per carton. The 3/4" strip is packed 
50 pieces per carton. 
At right- Single and double nail 
strip. Dots indicate proper target 
points for hammer. 
Below- Installation with claw ham-
mer and rubber mallet. 
AUTOMATED BUILDING COMPONENTS, INC. 
7525 N 'N 37th Avenue • Drawer J - • Miami • Florida 33147 
TELEPHONE (305) 69B-0930 
@ Automated Building Components, Inc. 1968 	Printed in U.S.A. 

INDUSTRIAL DEVELOPMENT DIVISION 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
1132 WEST PEACHTFIEE STREET, N.1,1 1 ., ATLANTA, GEORGIA 30309 
Under a grant from the United States Department of Commerce, Office 
of State Technical Services, with matching funds from Georgia Tech, 
staff members of Tech's Industrial Development Division are working 
on a two-year project to transfer new technology to the mobile homes 
manufacturing industry. 
HARRY L. STILTZ, PROJECT DIRECTOR 
OUR MESSAGE FOVITODAY 
YOU ARE CORDIALLY INVITED TO ATTEND  
A DEMONSTRATION OF URETHANE FOAM SPRAYED-IN-PLACE 
AT 
THE SUMTER COUNTY ELECTRIC MEMBERSHIP CORPORATION 
AMERICUS, GEORGIA 
DECEMBER 5,1968 
FREE LUNCH 12:00 NOON 	DEMONSTRATION 1:00 P.M. 
CONSIDER URETHANE FOAM INSULATION. FOR MOBILE HOMES  
1. Let's borrow technology. from the U. S. Navy: 
In 1966 the U. S. Government developed the concept of packaging military 
equipment with foam chemicals in such a manner that the chemicals would 
foam in mid-air as the equipment was parachuted from planes. 
2. Let's borrow.technology from the auto industry: 
• 	The U. S. automobile industry uses both flexible and rigid foams in visors, 
arrn rests, seats and other areas. The Volkswagen uses a large block of 
foam in the firewall and is introducing foam as a poured-in,core for 




Consider Urethane Foam Insulation for Mobile Homes  
3. Let's borrow technology from the railroad industry: 
A passenger train that has been in successful and continuous use in Germany . 
since 1961 uses integral foamed panels for sides, roof and (with structural 
reinforcement added) floor. The manufacturer has reported excellent per- 
formance with increased interior space (due to thinner walls), quieter 
operation and a weight reduction of over 30%. 
4. let's borrow technology from the construction industry:  
Sprayed-in-place foam has been gaining rapidly in residential and industrial 
insulation. These applications have included pouring of foam around hot and 
cold water pipes in a 35-story building in Chicago; foamed-in-place insulation 
for a 21-story building in Buffalo, N. Y., foamed-in-place insulation for a 
16-story apartment building in Alexandria, Va., and many other similar 
applications. 
Under section 233 of.the National Housing Act, an experimental home in 
Minneapolis is using Urethane foam, reinforced with plywood and RP (rigid 
plastic) as a structural insulant, as well as poured-in-place foam for 
insulation of exterior walls. 
As further indication of acceptance of Urethane foam, the FHA has approved 
Urethane backed siding for home construction, and the State of California 
has approved Urethane panel relocatable school construction. 
Now that we have borrowed the technology of using Urethane foam as in-
sulation, let's see what advantages it has to offer the mobile homes 
manufacturing industry. The next few pages present some interesting 
"food for thought". 
Contd. 
(2) Change assumption for (y) to 0.1": 
8 
EI f= (3) (38.4) 10 




ADVANTAGES OF RIGID URETHANE FOAM INSULATION FOR MOBILE  HOMES 
1. Urethane foam is produced from liquid components that have a total volume 
1/30th of the expanded foam (consider the savings in storage and materials 
handling). 
2. Urethane foam provides from two to four times the insulation value of other • 
insulating materials. (One half inch of Urethane foam will replace one inch 
or more, of other conventional insulating materials). 
3. Urethane foam can be applied to sidewalls, floor and roof by spraying (one 
man can spray a 1/4 inch layer of Urethane foam over a 1200 square foot area in 
30 minutes). 
4. Urethane foam is highly.  xesistant to water and water vapor (consider the 
savings 	eliminating vapor barriers). 
5. Will support lower cost aluminum wiring and eliminate many present problems 
of aluminum wire breakage during transit. (If sprayed after wiring installation.) 
6. Urethane foam has a compressive strength of 20 to 60 pounds per square foot 
(consider the additional rigidity obtainable for sidewalls and roof. Also con-
sider the "Effective Flexural Rigidity " requirements contained in the new Georgia 
Rules and Regulations for Factory Manufactured Movable Homes. If you don't meet 
the minimum EI requirement it's possible you can avert a re-design merely by 
using Urethane Foam insulation.) 	A sample calculation is shown below: 
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 lb-in2 (see Part I paragraph 6.11 
Georgia Rules & Regulations 
Factory Manufactured Movable Homes) 




2. Test Load P=500 lb 
3. Deflection y= 0.3" 	 • 
Solve for EI • 
5 EI
f








(Not Acceptable) (see Figure 1 Appendix 
1, Georgia Rules and 
Regulations) 
In this case, the maximum allowable deflection would be approximately 0.1". 
- If the deflection is greater than 0.1", it is possible that using Urethane Foam 
insulation will provide sufficient structural strength to reduce the deflection 
to 0,1" or less. 
Contd. 
7. Urethane foam fills all voids and adheres readily to any clean surface 
(See Heat Loss Certificate requirement - Part I, Paragraph 7.5, and Airtight-
ness of Supply Duct Systems - Part III, Paragraph 6.10.4, Georgia Rules and 
Regulations) 
8. The new Georgia Rules and Regulations require the following minimum resistance 
(R) factors: 
Type of Fuel 












The total R value is obtained by adding the insulation R value to the 
R value of mobile home construction. Typical Construction R values, 
excluding framing, have been calculated to be: 
Sidewalls R=2.0, Floor R=3.0, Ceiling R=3.0 
However the Rules and Regulations state that the actual Construction R 
values must be calculated. 
a. To determine the required insulation R factors, let's assume 
the calculated Construction R value equals the typical Construction 
R value. The minimum required insulation R factors would then be: 
Type of Fuel 	 Wall 	 Ceiling 	Floor  
Gas or Oil 	 5.5-2.0=3.5 	8.2-3.0=5.2 	5.5-3.0=2.5 
Electric 6.5-2.0=4.5 13.0-3.0=10.0 12.0-3.0=9.0 
b. Since one inch of Urethane foam has an R factor of 9.0, the 
following foam thicknesses would be required: 
Type of Fuel 	 Urethane Foam Thickness (Inches) 
Wall 	 Ceiling 	Floor  
Gas or Oil 
	




9. The Urethane chemicals require less than 57. of the storage space required 
by conventional insulations. 
a. Assuming that a mobile home manufacturing plant produces eight 
12'x60' (gas or oil heated) units per day and that a 10-day supply 
of Urethane is stocked, storage space requirement would be as follows: 
Urethane foam volume per unit: 39 
Walls 	10 x 144 x — = 47 cu. ft. 
Ceiling. 	= 12 x 60 x 	g = 35 cu. ft. 
Floor 
	
	= 12 , 60 x —
12 - 
 17 cu. ft. 
Total foam reg'd = 99 cu. ft. 
Contd. 
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Since the Urethane foam is 30 times greater in volume than the 
chemicals, storage space required would be: 
22 = 3.3 cu. ft. (25 gallons) per unit. 
30 
For a 10-day supply the storage space required is: 
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COMPARATIVE INSULATING EFFICIENCY 
Material k* 
factor 
R for 1-in. 
thickness 
Thickness for Equiva- 
lent Insulating Value 
Urethane 0.11 9.0 1"  
Glass Fiber 0.22 3.8 2"  
Wood Fiber 0.27 3.7 1.9" 
Styrene Foam 0.28 4.2 2.8" 
Mineral Wool 0.3 3.3 1.9" 
Foam Glass 0.38 2.5 3.8" 
Vermiculite 0.48 2.08 3.4" 
The lower its k factor and the higher its R, the more 
effective is an insulating material. 
RIGID Us ETHANL FONTS EiGril INSULATING EFFICIENCY YIELDS SAVINGS - 
IN HEATING ANO AIR-CONCATION!NG COSTS FOR ALL TYPES OF BUiLDINGS 
Rigid urethane foam has been called "super-
insulation" because, inch for inch, it provides two 
to four times the insulation value of other insu-
lating materials. (See chart at right.) 
Highly resistant to water and water vapor, 
it retains its insulation effectiveness indefinitely. 
Because it is more efficient, urethane foam can 
maintain insulating values at about half to one-
third the thickness of other insulating materials. 
Among the advantages this provides are shipping 
and handling savings and thin-wall construction, 
leading to more usable interior space. 
When applied as a liquid chemical system, 
urethane foam adheres tightly to virtually all 
building materials, filling and sealing the space it 
occupies. Thus, no heat leaks are permitted. 
Rigid urethane is lightweight, yet it has re-
markable strength for its weight. 
Urethane foams with self-extinguishing and 
flame-retardant ratings are readily available. 
Rigid urethane foam can provide savings in 
building costs as well as in operating costs. 
It is the only building insulation material that 
can be obtained as boardstock, as a structural 
core in building panels or as a liquid chemical 
system which can be installed on site by the pour, 
froth or spray techniques. The designation "rigid 
urethane foam" covers all types. 
URETHANE SEALS WALLS, ROOFS, FLOORS, STOPS HEAT/ COLD LOSSES EVERYWHERE. 
1 
Rigid urethane foam's excellent insulating ability, 
unique strength and availability as a slab material 
or as a liquid system which can be installed by 
several methods are key reasons for its selection 
for these insulation assignments: 
Masonry Walls: Using rigid urethane foam, a 
builder can insulate and install a plaster base in 
a single, cost-cutting operation that can eliminate 
the need for furring and lathing. 
Cavity Walls: A high insulating ability and avail-
ability as a liquid system make urethane foam a 
natural for cavity wall insulation. Shredded 
fibrous materials, for example, dumped into cavity 
wall spaces may hang up on in-wall obstructions 
such as masonry wall ties, causing insulation 
voids. Up to 9-ft. high cavity walls can be filled 
with urethane foam at one time to form void-free 
insulation that seals the interior, increases the 
wall's strength. Boardstock also works well here. 
Roof Insulation: Roofs are subjected to more 
weather factors which affect inside environmental 
conditions than any other exterior surface. In 
addition to its value as insulation and as a mois-
ture vapor barrier, urethane foam also helps 
maintain the structural integrity of the roof sys-
tem. Urethane's light weight can reduce the dead 
load of a roof by up to 75%, leads to savings in 
installation time and labor. It has good compres-
sive strength to resist heavy snow loads. 
Urethane has been applied to roofs by install-
ing boardstock and by pouring-in-place. Each 
type is coated or covered with built-up roofing. 
Urethane, faced with roofing felt, is used like 
fibrous board roof insulation. Sprayed urethane is 
solving the problem of insulating unusual shapes, 
including corrugated, arched and elliptical roofs. 
Perimeter Insulation: Rigid urethane foam sharply 
reduces heat transfer along a building's concrete 
foundation. Here, urethane's chemical inertness 
and moisture resistance are most important. 
Residential Insulation: Urethane foam can be 
spray-applied to insulate basements, walls and 
attics. Besides providing excellent insulating 
ability, it seeks out and seals difficult-to-insulate 
areas such as above windows and in narrow spaces 
around windows and doors. Urethane boardstock 
offers the same high insulating effectiveness and 
is also widely used in residential construction. 
Other Uses: Urethane foam is also used to insulate 
crawl spaces, cathedral ceilings, pipes and other 
buildin ,
b 
 elements. This can be done on site with 
a liquid system or with preformed materials such 
as pipe insulation jackets which are delivered from 
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These photographs illustrate the basic foaming process. 
(1) The two liquid chemical components are combined, 
(2) agitated for thorough blending, (3) poured into a re-
ceptacle where the foaming reaction begins immediately, 
F 
and (4, 5) expansion continues until (6) the rise is com-
pleted. Foam is tack-free shortly after completion of the 
rise. The rigid foam is 30 times the volume of the original 
chemicals leading to savings in shipping, handling costs. 
Contd. 
Rigid urethane foam is a cellular plastic that is 
0 
 -formed by the reaction of two liquid chemicals 
(isocyanates and pelyols) in the presence of.cer-
tain additives and catalytic agents. 
The mixture begins to foam instantly and 
quickly expands to about 30 times its original 
volume. The self-hardening foam completely fills 
the area, space or cavity to be insulated. 
The chemical reaction which creates the foam 
takes place in the factory in the case of urethane 
boardstock or on location in the case of foamed-
in-place urethane. 
Wherever it is made, the foam contains many 
ii
tiny cells, each filled with a minute quantity of 
gas produced by the foaming process. The gas, 
trapped in the cells and occupying more than 95% 
of the foam's total volume, plays a key role in giv-
ing rigid urethane its insulating properties. The 
gas has extremely low heat conductance, bars 
most conductive vapors and keeps to a minimum 
internal convection. 
Rigid urethane foam is not a single material, 
Photomicrograph 
shows the network of 
closed cells which gives 
rigid urethane foam its 
unusual strength and 
superior insulating 
value. There are about 
1,000,000 cells in one-
inch urethane cube. 
	• 	- 
but rather a class of materials with different 
formulations and different densities for different 
applications. Urethane foams in widest commer-
cial use have densities—ratio of gas to plastic—
of 1.5 to 3.0 pounds per cubic foot. 
LABOMTORY ElEiVIESEATION OF BASIC 	PRODUCTIMI PUOCESS 
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Urethane foam can be applied by a method best-suited to 
the individual job requirements: (1) Spray technique seals 
area between wall studs in new construction, (2) A foam-
in-place method is used to insulate closed wall cavity in 
Rigid urethane insulation can be foamed-in-place 
at the building site wherever insulation is 
required. Or it can be factory-produced and deliv-
ered to the job site for installation as slab board-
stock, insulated building panels, dnors, siding and 
other products. 
FOAM-IN-PLACE 
Urethane foam can be produced at the building 
site by pouring, spraying or frothing the liquid 
components. These foam-in-place techniques are 
useful in insulating walls, roofs and other ele-
ments in new construction or hard-to-reach areas 
in existing buildings. Because urethane foam is 
produced from liquid components occupying 1/30 
the volume of the expanded material, substantial 
savings in shipping, inventory and material han-
dling costs are realized. 
Pouring: This is an excellent method for install-
ing a strong, seamless core of rigid urethane in 
wall cavities and on roofs. The foam fills all angles 
and corners of any space or cavity, going under 
pipes and wiring, around corners and into crevices. 
Frothing: In this technique, the urethane chem-
icals are dispensed in a partially expanded state. 
Because the froth expands only about three times 
in the cavity rather than 30 times, this process 
often reduces pressure on mold or cavity walls. 
Spraying: Large open surfaces such as walls or 
roofs can be covered with sprayed-on layers of 
rigid urethane, using special gun-type apparatus. 
The chemical components are mixed and atomized 
as they are sprayed. To attain the desired thick- 
major renovation project, (3) Slab boardstock is used to 
insulate roof and (4) Panels with core of lightweight rigid 
urethane foam which provides rigidity and insulation are 
fast way to enclose buildings. 
ness, thin layers are sprayed on successively, each 
adhering to the surface below, hardening, curing 
and sealing rapidly. The urethane foam surface 
may remain exposed, but normally it is covered. 
MANUFACTURED URETHANE INSULATION. 
Boardstock or slabstock: This rigid urethane 
foam is produced at a factory where it is cut into 
flat sheets of different thicknesses (generally 3/4 " 
to 6") and standard sizes. For many' uses it is 
delivered and installed uncoated. For others, pro-
tective coatings, mastics, paints or structural or 
decorative skins may be applied in the manufac-
turing process. 
Boardstock is used to insulate masonry, cavity 
walls, perimeters, slabs, foundations, basements 
and roofs. It is often applied with mastics or other 
adhesives, in some cases with nails or similar 
fasteners. No special equipment is needed. 
Building panels: Lightweight sandwich panels 
that are strong and rigid are produced by inject-
ing urethane chemicals between skins of alumi-
num, steel, glass fiber, plastic or plywood where 
the foaming reaction occurs. Urethane foam ad-
heres readily; therefore, no adhesives, sealants or 
connecting devices are required. 
Rigid urethane foam's good structural strength 
makes possible the use of lighter gauge skins with • 
no loss in strength. The light weight of rigid ure-
thane foam also helps to make it an ideal core 
material for stressed sandwich panels, curtain . 
walls and other structural members. The light-
weight panels can be installed quickly. 
• Contd. 
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In addition to its unequaled thermal resistance, 
rigid urethane foam boasts many other properties 
essential in building construction. 
Minimum Water Absorption: The. stable, strong, 
cellular structure of rigid urethane foam locks out 
water penetration, the traditional bugaboo of 
building insulation. 
Fire Retardance: Self-extinguishing urethane 
foams are readily available. 'Urethane foams with 
various degrees of fire retardancy to meet code 
and insurance specifications for many types of 
buildings are also available. 
Long Life: Urethane foam is inherently tough, 
does not crumble, pack down or absorb moisture. 
It is these properties—so important for building 
insulation—that have made urethane the pre-
ferred insulation material in the refrigeration 
and transportation industries. 
Many urethane foam installations have been in 
service for more than 12 years with no disintegra-
tion or other failure. Accelerated laboratory tests 
confirm that carefree service will continue. 
High Dimensional Stability: Even under a wide 
range of temperatures (225°F to —300°F) and 
humidity, rigid urethane foam does not shrink or 
expand to form voids or dead spots which would 
reduce insulating efficiency. 
Low Water Vapor Permeability: Rigid urethane 
foam has a moisture-passing rating in the range 
of one to four perm-inches, depending on density 
and formulation. This is • frequently a sufficient 
moisture vapor barrier. 
Self-Adhering: Foamed-in-place urethane 
adheres permanently and securely to virtually all 
building surfaces as it foams. Standard adhesives 
can be used to hold urethane boardstock material 
firmly in position. 
Structural Strength: Rigid urethane foam has 
outstanding • strength for its weight, increasing 
the strength of walls and other structural sec-• 
dons by as much as 100%. In a 1.5 to 2 -pounds 
per cubic foot density, urethane has a compres-
sive strength of 20-60 pounds per square foot. Its 
flexural and shear strength properties are excel-
lent, making it possible to use thinner and lighter 
metal skins in urethane-core building panels with 
no loss in strength. 
COMPARATIVE STRENGTH OF INSULATION MATERIALS 






pressive Flexural Shear 
Rigid Urethane Foam 2 35 45 25 
Polystyrene Foam 2 35 45 30 
Cork 6 10 26 — 
Glass Fiber Board 6 3 80 — 
Western Pine 25 5,000 9.000. 1.100 
MORE EFFICIENT BUILDING METHODS 
All ARCHITECTS, ENGINEERS, OWNERS 
In computing the cost of urethane foam, the fol-
lowing factors should be considered: 
1. In certain typeg- of construction, rigid ure-
thane foam can eliminate furring, lathing and 
vapor barriers. 
2. Urethane's light weight can reduce load-
bearing structural requirements in a building 
with corresponding cost savings. 
3. Because it is more efficient than other in-
sulating materials, urethane foam can be used in 
thinner sections reducing shipping, storage and 
handling costs. And when shipped to the job site 
as a liquid, urethane occupies only 1./30 the space 
of block-type materials to significantly reduce the 
per-foot cost of urethane foam insulation. 
4. Thinner exterior walls make possible more 
useable and 'or more rentable space. 
5. The better insulation provided by rigid me-
thane foam lowers heating and cooling costs. 
CASTE IIISTOPN REPORTS SHOW DOW 
TO REDUCE HIGH BUILDING COSTS 
1. Sprayed urethane wall insulation in apart-
ment building in Virginia eliminated furring 
and rock lath, cut installation costs by 35%. 
(Heating, cooling costs expected to be 10% 
lower per year, too.) 
2. Urethane boardstock in New York State 
school cut dead load of roof by 300,000 pounds 
to reduce structural requirements as well as 
shipping, material handling, labor costs. 
3. By eliminating furring, other steps, ure-
thane foam insulation for exterior block walls 
and precast concrete ceiling saved Pennsyl-
. vania builder up to $100/1000 square feet of 
wall area.. 
• 
Information contained herein is, to our best knowledge, true and accurate. but all recommendations or suggestions are made without guarantee. Since the conditions or use arc beyond our control, 
Ike Mobay Chemical Company disclaims any liability Incurred in connection witti the use of our products and information contained herein. No person is authorized or empowered to make 
any statement or recommendation not contained here.% and any such statement or recommendation so made shall not bind the Company. Furthermore, nothing contained herein shall be con-
strued as a recommendation to use any product in conflict with tainting patents cowering any material or its use, and no license implied or in fact is granted herein under the claims of any patents. 
•PITISBURGH, PA. 15205 
3300 W. Peterson Avenue 	6055 E. Washington Blvd. 
Chicago, Ill. 60645 	 Los Angeles, Calif. 90022 
Contd. 
.MOBAY CHEMICAL COMPANY 
SALES - 	522 Fifth Avenue 
	
692 E. Market Street 
OFFICES: New York, N. Y. 10036 
	
Akron, Ohio 44304 
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ISOFOIThl SS 24-44 
Self Extinguishing Urethane Foam for Spray Application 
GENERAL 
ISOFOAM SS 24-44 is a urethane chemical foam system specially 
formulated for . application by airless spray. It combines excellent 
insulating properties with its ability to not support combustion. The 
low density foam produced has excellent load bearing characteristics. 
ISOFOAM SS 24-44 is a two-component system and is sprayed 
in a 1:1 ratio. Application by spray is easy, fast (1200 sq. ft. of 
1/4" insulation in 30 minutes per operator is normal), and efficient. 
APPLICATIONS 
Insulating the outside of 
tanks. 
Insulating process equipment. 
Insulating walls, ceilings, and 
floors of: 
buildings . 
cold storage rooms 
freezing rooms 
railroad cars 
trucks and trailers 
mobile homes 
Controlling condensation on 






thinner walls needed 
Forms excellent bond with clean 
surfaces 
Forms a rigid monolithic insulating 
- panel--doeSn't settle 
Easily and quickly applied— 
saves time and labor 
Has good chemical resistance 
Has outstanding load bearing 
property 
Has excellent dimensional stability 
-JD- 
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TYPICAL PHYSICAL PROPERTIES 
SS 24-44 
Part A, Viscosity @ 70°F. 




The following physical properties were obtained on samples pro-
duced by commercially available airless spray equipment. 
MECHANICAL 
Nominal Density, lb. per cu. ft. 	 2 
Compressive yield strength (ASTM C-165-54) 
Parallel to foam rise, psi 	 34.3 
Perpendicular to foam rise, psi 	 13.8 
Closed cell content 	 >90% 
Aged "K" factor 
BTU/hr./sq.ft./°F./in. 	 0.15 
Water Absorption (MIL-P 121929A), Ib./sq.ft. 	0.07 
AGING CHARACTERISTICS 
200°F. for 3 days, % volume change 
—20°F. for 3 days, % volume change 
140°F. at 90% humidity for 7 days 







<1 inch <60 sec. 












Isocyanate Prod. Inc. Atlanta 
Bright Leaf Corp. 	Douglas 
Binks Mfg. Co. 	Atlanta 
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LIST OF ATTENDEES  
URETHANE FOAM INSULATION DEMONSTRATION 
MOBILE HOME TECHNOLOGY TRANSFER PROJECT 
NAME 
	





W. Miles Greer 
Eric A. Newsom 















D. G. Sabin 
L. J. Usher 
Ron Lorence 
H. R. Haley 
Frank Moore 
Norris Day 






















Forestry Sci. Lab. 	Athens 
Georgia Power Co. Atlanta 
Usher Const. Co. 	Savannah 
Foremost Ins. Co. 	Atlanta 
Ins. Co. of N.America Atlanta . 
West Central Ga. APDC Ellaville 
Conner Ind. 	 Macon 
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INDUSTRIAL DEVELOPMENT DIVISION 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
1132 'WEST PEACHTREE STREET, NA^J., ATLANTA, GEORGIA 30309 
Under a grant from the United States Department of Commerce, Office 
of-State Technical Services, with matching funds 'from Georgia Tech, 
staff members of Tech's Industrial Development Division are working 
on a two-year project to transfer new technology to the mobile homes 
manufacturing industry. 
HARRY L. STILTZ, PROJECT DIRECTOR 
OUR MESSAGE FOR TODAY 
CONSIDER URETHANE FOAM INSULATION FOR MOBILE HOMES  
Did you know that Urethane foam is an excellent insulating 
material? Have you considered using it in your mobile homes? 
Did you know you can spray it on the walls, floor and ceiling 
between - the framing and that it expands to thirty times it's 
original volume while being sprayed? If you would like ad- 
MD 	 ditional information drop us a line. 
TECHNOLOGY IS WHERE YOU FIND IT 
1. Let's borrow technology from the U. S. Navy: 
In 1966 the U. S. Government developed the concept of packaging military 
equipment with foam chemicals in such a manner that the chemicals would 
foam in mid-air as the equipment was parachuted from planes. 
2. Let's borrow technology from  the auto indus try:  
The U. S. automobile industry uses both flexible and rigid foams in visors, 
arm rests, seats and other areas. The Volkswagen uses a large block of 
foam in the firewall and.is introducing foam as a poured-in core for 
hollow aluminum tubular framing to cut vibration, deaden sounds and add 
rigidity. 
SEMHI RESEARCH COMMITTEE  
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SEIIMI Research Committee Meeting Notice 
A copy of the notes from the meeting of November 7th is attached. Mr. Andrew Steiner 
has asked that a maximum of two reresentatives of each of the following colleges 
meet with him again at the SEMHI office at 348 East Paces Ferry Road, N.E., on 
November 21st at 10:00 AcM., for further discussion of the role of the colleges in 
research and development which would be beneficial to the goals of SEMHI. He suggests 
the following members as being representative of the various expertises involved: 
For University of Georgia 	Dr. Melvin, ICAD 
Mr. Tate, School of Business 
For Georgia State College 	Dean Lacey (or Mr. Forbes 
Dr. Knight 
For Georgia Tech 	 Dr. Kelnhofer, City Planning 
Mr. Frank Clarke, IDD 
It is understood that Dean Lester of Emory University wishes to be kept informed of 
the proceedings of the committee but is unable to send representation to it. 
Dean Barksdale of Atlanta University has been invited to send representation too. 
If possible, each representative should bring with him any information as to the 
extent, kind and scope of work now planned or in progress at his college which may 
be relevant to the goals of the SEMHI. 
-61- 
SEMHI Research Coordination Committee 
Meeting held November, 7, 1968 at Industrial Development Division, Georgia Tech 
Mr. Andrew Steiner held his second meeting with representatives of area colleges in an 
effort to determine the extent of present or planned research which might be utilized 
in the R & D program which he is coordinating for the Southeastern Mobile Housing 
Institute. At the first meeting held at the Executive Park Motel only University of 
III Georgia and Georgia Tech were represented. This meeting was intended to obtain in-formation from other area colleges as well. Emory University expressed an interest ' in participating in the program but was unable to send a representative to the meet-ing. Atlanta University Center was invited to send a representative but did not respond. 
Mr. Richard Forbes, Georgia State was expected but due to a confusion on the date of 
meeting was absent. 
At the request of Mr. Steiner, Mr. Clarke opened the discussion by recapping the in-
terest which Georgia Tech has in the mobile homes industry thru its Special Merit 
project with STS. He also mentioned that Tech has worked with Urban America in 
determining the housing requirements of Dalton, with other cities thru the Certified 
Cities program (which Mr. Yobs explained in detail), with the Model Cities program 
thru the EDA and with the Southern Center for Studies in Public Policy. In connection 
with this discussion of Tech's involvement, Mr. Steiner commented that there was a 
need for short, pithy questionnaires which would cover salient points rather than 
exhaustive ones similar to those now used in Certified Cities program. Mr. Yobs 
pointed out that an exhaustive questionnaire had the advantage of providing in a 
single document the entire picture which a community must consider in its plans. 
Dr. Melvin concurred. 
• 
Hr. Buchanan was asked to outline the activities of University of Georgia of possible 
interest to the Housing industry. He opened by asking whether SEMHI or the mobile 
home industry was attempting to change the image of the industry. Mr. Manley replied 
that the FHA was pressing for more conventional appearing units. He distributed 
a flyer showing one typical unit.. This unit, commented Dr. Melvin, is notable be-
cause it provides space for the head of household, something which many psychologists 
consider highly desirable. 
Present at the meeting were: Mr. Andrew Steiner, SEMHI 
Mr. John Manley, SEMHI 
Dr. Willis Knight, Georgia State 
Dr. Ernest Melvin, University of Georgia 
Mr. Wray Buchanan, University of Georgia 
Mr: Rudy Yobs, Georgia Tech 
Mr. Harry Stiltz, Georgia Tech 
Prof. Guy Kelnhofer, Georgia Tech 
Mr. Frank Clarke, Georgia Tech (acted as moderator) 
Contd. 
SEMHI Research Coordination Committee 
Contd. 
• 
November 13, 1968 
Mr. Manley continued and said that a se, of standards better suited to the market 
for mobile home parks in .the South is being published by the FHA. This new standard 
which covers one of three levels of development of the park concept, will provide the 
means of reducing the cost per space created in a mobile home park. SEMHI will then 
work for uniform regulations in each state in its area. 
Mr. Buchanan asked about the recreational aspects of mobile home and travel trailers 
saying that University of Georgia had a major interest in this field as a part of its 
recreational development program. Mr. Manley replied that his group prefers to keep 
the two segments of their industry separated, i.e., the portion devoted to those who 
make their home in a mobile home and those who use a unit occasionally for leisure. 
These are two quite different groups with different motivations. Dr. Melvin asked 
about the acceptance of mobile homes by local communities, particularly the problem 
of taxes and demand for local services. Mr. Manley stated that due to Georgia Tech's 
study of the taxes paid by mobile home owners it had been shown that mobile home owners 
make less demand on public services than expected, principally because so many 
occupants do not have school age children. There is still local resistance to the 
idea of bringing housing into the community without providing jobs for local workmen 
or for local furniture stores, etc. but Georgia now has 50 mobile home plants, so many 
units must be being sold. 
However, it is unlikely that FHA will ever permit regular mobile homes to be substituted 
for the units which are conceived under their six programs for various age groups, and 
at various price levels, from $8,000 to $25,000 per unit. A source of these units is 
essential. 
Illi4r. Steiner stated that efforts must be made to develop in each market a innovative nanufacturer in each Southeastern state who will be receptive to new ideas. Dr. Melvin sked whether anyone knew what the potential buyers of mobile homes wanted in their units. r. Manley said that General Electric had made a complete study on this subject. r. Steiner showed a proposal being circulated by Stanford Research Institute which utlines a study of the contribution of the mobile homes industry that would be studied 
)y the institute. Contributions from mobile home interests would fund the work. 
4r. Clarke pointed out that similar proposals could be readily generated but that 
the industry showed only limited interest in new concepts in housing. Mr. Manley 
agreed saying that most of the industry was at full production on a profitable basis. 
4r. Steiner emphasized that this meant that newcomers would have to be found to carry 
)ut the necessary researdh and development of the housing which he advocates. 
4r. Yobs asked if this' gap wasn't being filled by the very large national companies. 
3oth Mr. Manley and Mr. Steiner agreed and felt that this trend would accelerate if the 
Tietnam war stopped. Mr. Steiner felt that an industry of monolithic type like 
automobile manufacturing might result. Mr. Manley felt that the key to success was 
:he ability to produce housing, but one limitation already present was the lack of 
:rained personnel to staff and man the factories. The only hope seems a move to 
qards automation of as many operations as possible. Mr. Stiltz commented that this 
could be one aspect of his study. Mr. Kelnhofer said that there is a need for self 
aelp housing where the cost of the unit would be offset in part by the work done by 
1'he owner or his friends. The need was for housing at a very low cost, particularly 
1111 
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HI Research Coordination Committee 	 November 13, 1968 
the rural areas. Mr. Buchanan then mentioned that a Rural Development Center was 
ing established at Tifton but its functions were undetermined at this time. It 
ght be a good place to determine the needs for housing which could be met by a 
ries of actions including work planned at the Housing Resources Center at Georgia 
h. Mr. Steiner said that he felt that the housing center should be a part of 
e Urban Life Center at Georgia State rather than at Tech. Mr. Clarke nonconcurred 
inting Out that a regional housing resources center was planned with far broader 
terests than those of Georgia cities alone. Dr. Knight stated that the Chancellor's 
onnittee on the functions of Georgia State had found that the urban life center was 
play a major role in the functions of the college. Mr. Steiner said that the 	t. 
tter would require further study and did not require resolution now. 
. Manley asked for the opinion of the group on a State Housing Authority. If the 
oup concurred, should the University System offer its assistance to an authority, 
rwhat should its role be. 
. Clarke said that Dr. Whitlatch of Tech had discussed the idea of a State Housing 
thority as a vehicle for funding but he knew of no other action. None of the others 
resent knew what the University System's view would be. 
r. Steiner said that no matter what.form future plans took, it was essential that 
smelly of the universities as possible participate in the SEMHI planning. He also 
ecommended the inclusion of Dr; Slamecka and other information scientists and computer 
pecialists. In toto, there should be action programs proposed for each college. But, 
irst, it is essential that the range and scope of research now planned or in progress 
e determined, not only. for Georgia but on a national scale. Mr. Manley agreed that 
written statement of the intentions of the group was essential, pointing out that the 
D itself was seeking ways of studying low cost housing effectively. Couldn't this 
e done in Georgia if a workable program for university study already existed. 
. Clarke stated that his group on Tech campus would be determining the various in-
erests in housing matters among its faculty. He recommended that each of the other 
ollege representatives try to make a similar determination. He pointed out that 
here weren't any funds for this inventory, but an attempt might still be made despite 
is shortcoming since housing was a major problem throughout the state. He commented 
riefly on the work of Mr. Kelnhofer and other City Planning faculty members and their 
tudents with the Bedford-Pine redevelopment project and his own involvement with 
r. Chanin and the Southern Center at Clark College. He stated that Tech felt that 
ousing represented one vehicle for student participation in social action on a 
onstructive basis. 
t was agreed that further meetings would be held as information on the status of 
esearch and developMent relevant to housing was obtained. 
TRIP REPORT 




AUTOMATED BUILDING COMPONENTS, INC. 
Miami, Florida 
By: Harry L. Stiltz 
November 4, 1968 
At the invitation of Automated Building Components, Inc., I visited their 
plant in Miami on November 1, 1968, to determine if there would be additional 
technology applicable to the mobile homes industry from this source. I also 
wanted to obtain information on mobile home roof loading tests that are being 
performed by this company. 
The Georgia Safety Fire Commissioner put into effect on September 26, 1968, 
a set or Rules and Regulations in accordance with The Uniform Standards Code 
for Factory Manufactured Movable Homes Act (Ga. L. 1968, P-415, approved 
March 26, 1968). These Rules and Regulations provide standards for con-
struction, heating systems, electrical systems and plumbing systems that 
must be adhered to by all, mobile home manufacturers in Georgia. 
It is the opinion of the Project Director that many mobile homes being 
produced in Georgia do not meet these standards even though they have 
been in effect since September 26, 1968. As an example, the standards 
require an insulation vapor barrier in walls, floor, and ceiling whereas 
some manufacturers eliminate this item completely, while others install it 
improperly. The vapor barrier is to be installed between the insulation 
and the inside of the home to prevent inside moisture from penetrating the 
insulation and reducing it's insulating capability. However, under present 
construction techniques it is impossible to install the vapor barrier in 
this location because the interior plywood panels are glued to wall studs 
and could not be glued to a plastic vapor barrier. 
During my tour of Automated's facility I discovered a device (Invis-I-Nail II 
Paneling Fastener)"that may be an answer to the vapor barrier problem. 
This is a strip'of thin steel haVing short nails protruding from one side 
(for attaching paneling) and longer nails on the other side (for attaching 
the strip to frames). Installation of paneling by this method will eliminate 
the need for glue. Information on this device will be mailed to mobile homes 
manufacturers as a future Technology from Tech note, It will follow a 
previous note which called attention to the fact that many manufacturers 
improperly installing vapor barriers. 
	were 
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Another device I discovered was a long strip of steel with gang nails at 
each end that was designed as a corner strap. This device would be excel-
lent for attaching mobile home walls to floors, and for attaching side 
walls to end walls. At present, most manufacturers cut strips of aluminum 
from scrap siding and attach these with staples. It is the opinion of the 
Project Director that the gang nail strips would provide additional strength, 
would be more economical and could be installed more rapidly. This infor-
mation will also be included in a future Technology from Tech note. 
Another informative part of the trip consisted of a conference with Mr. Mike 
Reeder, Chief Structural Engineer, who has performed design and load tests 
on several types of roof trusses for mobile homes. We both agreed that many 
present roof truss designs will not meet load requirements of the new Georgia 
Standards. However, Mr. Reeder has designed and tested a Bow String Truss 
(assembled with gang-nails) that will exceed these requirements. This 
design and test data was given to me, but I don't know if I am authorized 
to give it to the mobile home manufacturers. I will request this permission 
from Mr. Reeder and if he agrees, it will be included in a Technology from 
Tech note. 
During the latter part of my visit I met with Mr. J. Calvin Jureit, President, 
and his staff to discuss their proposed entry into the factory manufactured 
low-cost housing market. I gave them what information I could, and suggested 
that they contact Mr. Frank Clarke, Head of our Technical Services Section 
for additional information. Although this is not a function of our technology 
transfer project, the company has provided valuable assistance to this pro-
ject and since Mr. Jureit is a Georgia Tech graduate, I feel we should 
render whatever assistance we can. This request has been forwrded to 
Mr. Clarke. 
The trip was most informative and has provided information that will he 
valuable to our project. I will express our appreciation to Mr.Jureit 
and his staff by letter. 
SEIvIIII NEWSLETTER 
IMMIIMIM".1.16:1-T, 1 	. 	) 
irust2.-ial Development Division. 
1132 W.1,es.ch.tree Street 
Atlanta.. Georgia 30309 
873- 2931 Are, Cocle 404 
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ENGINEERING EX FE R.11,421.1"4 -.0 STATION 
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December 4, 1968 
Mr. John B. Manley, Jr. 
Executive Vice President, SEMHI 
Suite A-1, 348 East Paces Ferry Road N.E. 
Atlanta, Georgia 30305 
Dear John: 
Enclosed is a rough'draft of a release we would like for you to consider 
for your next "SEMHI Newsletter". If you agree to include this we will • 
furnish you with a camera-ready copy. 
According to my present planning, we will have five technology transfers 
during the two year period of this project. That would mean:four more 
releases of this type over the next eighteen months. 
Please let me have you comments as soon as possible, and thanks again 
for your cooperation. 
Sincerely, 
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INDUSTRIAL DEVELOPMENT DIVISION 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
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• 	1132 WEST PEACHTREE STREET, N.W., ATLANTA, GEORGIA 30309 
Under a grant from the United States Department of Commerce, Office 
of State Technical Services, with matching funds from Georgia Tech, 
staff members of Tech's Industrial Development Division are working 
-on . a two-year project to transfer new technology to the mobile homes 
manufacturing industry. 
HARRY L. STILTZ, PROJECT DIRECTOR 
OUR MIiSSAGE FOR TODAY 
AUTOMATION - A KEY TO  CONSISTENT QUALITY AND PREDICTABLE PRICING 
At a deMonstration in Americ0s, Georgia; on October 22, 1968, a,Bowstring 
- Multihead Press was used 'to automatically assemble mobile home roof trusses 
The'purpose was to demonstrate the ease With which automation can be in- 
corporated into mobile home . production. 
An 8 mm movie film of this. demonstration is available at SEMHI headquartei -v 
. 	. 
and information regarding the equipment used can be obtained from Automated 
Building Components, Inc., 7525 N.W. 37th. Avenue, Miami, Florida, 33147. 
0ther firms having similar equipm-ent are invited to send informatiOn on their 
equipment to SEMI, 
Georgia Tech regrets that all mobile home manufacturers in the Southeast can 
not be invited to all technology transfer demonstrations. However, we do not 
. 
have ample facilities, so we -propose.to keep4ou informed by making technical 
data and movie films available through SEMHI. 
AT GEORGIA TECH WE SELL IDEAS NOT PRODUCTS  
WATCH FOR OUR NEXT TECHNOLOGY TRANSFER 
"URETHANE FOAM INSULATION" 
I 
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NEWS RELEASE  
For sound sound value, the Ritz-Craft Venture is one thing. For sound value, plus 
sheer elegance, the Ritz-Craft Royal is something else. The Royal was designed 
to captivate those who wanted to indulge themselves with the ultimate in a 
mobile home. 
The result _is wall-to-wall luxury in three different decors ... smartly styled 
Modern, authentic Early American and popular, romantic Mediterranean. As 
you would expect in a home of this class, the Ritz-Craft Royal includes many 




Ritz-Craft, Inc., Argos, Ind. 
Plants at Arm ,. Ind Shp 	P TIM- 	. Fla 
• 	. • .• 
-3 1.2,' , A 	1! 	1.) r" 	't 0 r" 	?` 	(.4 	e r- 	Gc-t 
Nov. 5,  I 3̀ • 6 8 
opened by • the corporation under 
ilt)l)ert Byler, president. 
p. Woody's Mobilehomes, Inc., Yak-
„ na , Washington, has been incor-
,,,rated to engage in sales, listing 
1.7)0,000 authorized capitalization 
and incorporators E. L. Woodburn, 
Warren A. Woodburn and Virginia 
NI. Woodburn. 
Evans Declaves 1S0 
Cash Divides-A 
The board of directors of Evans 
products Company, Building Prod-
ucts Division, Corona, California, 
recently declared a cash dividend 
of 15 cents per share. The dividend 
is payable November 15, 1968 to 
:ommon stockholders of record, Oc-
:ober 28, 1968. 
Evans Products Company, with 
executive offices in Portland, Ore-
;on, is a diversified manufacturer 
tnd distributor of transportation 
iquipment, building products and 
we-cut homes. 
--------------. 	-----___ 
:;ieci- vgia Tech Sthelies 
VIE-2.7echnobriy _____  
The Georgia Institute of Tech-
ology staff has undertaken a proj-
et to identify new technology 
artieularly appropriate to the 
:eorgia mobile home industry and 
) effectuate the transfer - of that 
chnology by various techniques. 
The study, entitled "A Demon-
ration of the Application of 
ethnology Transfer Techniques 
Two Regional Industries”, is 
-aided by a $125,000 grant from 
e Office of State Technical Serv-
es of the United States Depart-
ent of Commerce. The Indus 
sal Extension Service at North 
arolina State University- will un-
:rtake the same technology trans-
r with the upholstered furniture 
dustry in North Carolina. 
Matching funds for the study 
?re provided by both universi-
ts. As technology is developed 
r each industry, it will he ex-
anged between the two states. 
The project is being conducted 
cooperation with the Southeast-
.1 Mobile Housing Institute, head-
artered in Atlanta, Georgia. 
Field personnel in the Industrial 
;velopment Division of Georgia 
ch will contact a group of mo-
e home --manufacturers in the 
See GEORGIA TECH on Page 100 
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comes outside agencies taking a 
look at our industry with the ulti-
mate in mind of improving fabri-
cation techniques and quality com-
ponents in order to make our prod-
uct available to the buying public 
at the lowest possible cost." - 
E-riolDszc,on Passes MEI 
011"alailiCe 
An ordinance requiring all deal-
ers to obtain a yearly permit for 
movement of mobile homes within 
the city of Houston, Texas, was re-
cently passed, according to a report 
from the Houston Chapter of the 
GEORGIA TECH  
Continued from Pug e 99 
state. An explanation of the pro-
gram will be made and new tech-
niques developed and made avail-
, able on an individual basis, ac-
cording to Harry J. Stiltz, project 
director. 
New manufacturing techniques 
will be disseminated to the mobile 
home industry manufacturers 
through personal discussions, semi-
nars and publications. 
George Alexander, president of 
the Southeastern Mobile Housing 
Institute, stated, "The industry wel- 
Model F•10B.. List price, $4.20 each 
Installs on tank or drum with ... 
• buill-in 3/4" tank fitting 
• 3/8" outlet tube fitting 
• built-in shut-off valve 





1241 High Street 
Oakland, Calif. 94601 
100  
Model MS-3... List price, $5.20 each 
Recommended that filter be placed 
in line before pump; gun burner type 
installation with ... 
• built-in shut-off valve and air vent 
• single screw disassembly 
• inlet and outlet, 3/4" N.P.T. 
[1 
State 
rzl FL.-74 rni 
Texas Mobile home 	. 
The fee for this penn:t 
Each dealer is also 
furnish the city, on a 	, 
a list of all deliveries. 
point of origin and 
whether in 
or  
 city or ni 
Houston requires a 	, 
and a dealer is requift.1 
liability insurance of 
000 and $25,000 for prui•r :- 
age. 
Other requirements h: 
ordinance include 
mobile homes by the 	: 
quate breaker boxes. 
assigned • a serial num!• t 
painted on the side of 
No mobile homes or nay . 
ers can be• moved in the 
tween the hours of T 
or4to6p.m.,butwilll.  
to move at any hour on 
legal holiday's. 
A special permit, witlie,:t 
is required for any units 
feet wide. 
Mobile homes may he 
a vacant lot with certain (0: 
The lot must be at least :3(1- 
Mobile homes are permitt 
affixed adjacent to a 
place of business, vacant 
block, and shall be used I, 
dential purposes only. 
The unit must be park, .1 
10 feet from any building. 
least 25 feet from any str, 
mits for foundations, dr:• 
plumbing and electricity :a• 
obtained from the city. 
Violation of any section 
ordinance results in revm 
the permit and a maximum 
$200. 
Clary Corp. Acquir: 
Rushin Truss 
_ An agreement in prim:it! 
been reached by Clary Co!I 
San Gabriel, California, to 
Rushin Truss and Maiint. ., 
Company, Garland, Te 
nounced Hugh L. Clary. pr , 
Terms of the agreement 
an exchange of stock. The t: 
tion is subject to the appt -- . . 
the Chary board, the lItisH!i 
shareholders and the appr• - : 
regulatory agencies. 
Clary is a diversified 
tuner of computers, data n ., 
devices, gyroscopes and cyt , '' 
tion automation products. • 	• 
Truss was recently formed f-t 
mar. HOME/TRAVEL TRAM; !!' 
SETTE Fuel Oil Filters install with do-it-yourself ease. And you can depend 
on them to give your customers safe, trouble-free service. Applicable for 
all small to medium sized oil-burning appliances. Stock SETTE Filters and 
Replacement Elements ... order today! 
MICROSTONE FILTER ELEMENTS filter down to 1/10,000 	' N.. 	 
of an inch and are easily cleaned for re-use. 	 i 
- • Size SS for Model F-108 . . . . List price, 6I4 each 
• Size 711S for Model MS-3 . . . . List price, 85t each 
[4(7111 [1:41:'1-P 	t'r Tl'Lf-1191 1i . 
Send me the fallowing, postpaid: 
	 doz. Model F-108 Filters, List price, $4.20 each 	❑ Wholesaler 
 doz. Model MS-3 Filters, List price, $5.20 each 	❑ Retailer 
Microstone Elements: 	 for Model F-10B; 	 for Model MS-3 
Export Agent: 
[ [721 r.:"71 1 ". 1•71 1:7:1 	C.-71• O -' 1 
OCEANIC EXPORT COMPANY 400 Montgomery Street—San Francisco, California 94104 U.S.A.
Ecu 
circle 185 on reader service card 
Name 	 
Company 	  
Address 
City 	  zip 
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eys'vAn of t335 fabrication. 
Aln_na;ers 	 havaGm 
Invitc-d to thE: lim;:heon.d.,-gr.ozi-
stration, 
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A special demonstration for 
the mobile home industry is s::he., 
duled Thursday at the Sumtek . 
 Electric Me tuber ship Corp. 
toriuin by Georgia Tech's Den. 
e ering Experiment Station. 
The demonstration willconsist  
of urethane foam sprayed hi place 
for mobile home builders to con_ 
sider using as insulation for mo. 
bile homes. 
The demonstration will begin 
at 1 p.m. following a scheduled 
noon luncheon. 
Attendance at the technology 
transfer demonstration will in, 
elude not only mobile home man: 
ufacturers from the Americus 
and Ellaville area, but electric 
utility representatives, person. - 
 nel from the State Fire Mar.; 
shal's office, and Area Planning 
and Development Commissions. 
- Isocyanate Products, Inc., of 
New Castle, N.J., will demon. 
strate their equipment. 
Harry L. Stiltz, project direc. 
tor, will speak at the demonstra. 
tion. 
Under a grant from the U.S. 
Department of Commerce, GI. 
fice of State Technical Servic. 
es, with matching funds from 
Georgia Tech, staff members of 
of Tech's Industrial Development 
Division are working on a two 
year project to transfer new 
technology to the mobile 1:)mes 
manufacturing industry, 
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SPRAY iNSCLATION—Utethane, foeqt j beiers. pr 	on a mobile hotne 
roof M the 	picture in a demonstration (if the ttfo,.1m:t 	.0 ■ O 
dealers ia tea  at the Sumter Eectric NI,inberAtitriA•trp, 1 he 
special demo-1st-I-mi.:Ai was under the directi ■m of 1-1:-1 -cy I. Sti 1 , GeGtvia 
Te(.11 I ninfil Fl\perinemt Stztion. !3u Moxr, At'anta spr. - yim:, the 
protluct with a 	handled by the Bins Manucqtring Co. ; Ithi: .-ta, 
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348 E. Paces Ferry Rd. 
ATLANTA, GA. 30305 
Telephone 404-237-3311 
Deceofoer 3, 1958 
11rry L. Stiltz 
-Project Director 
intrifIl Development Division 
Gc-c2gia Institute of Technology 
1132:W. Peachtree Street 
tlanta, Georgia 30309 
Dear Harry: 
Thank you for your invitation to the Urethane foam insulation 
de.-:Dnstration to be held at Americus, Georgia on 5 December 1968. 
I regret that I will have to be in Louisville, Kentucky on that 
due, but hope that either George Alexander or Harrold Bowen will 
be able to attend, 
Think you again for keeping us so well informed on . the progress. 
of this important project, I look forward to seeing you again -
in the verylnear future. 
Kiniest personal regards. 
Cordially, 
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October 30, 1968 
Mr. Harry L, Stiltz 
Project Director 
Industrial Development Division 
Georgia Institute of Technology 
Atlanta, Georgia 30332 
Dear Mr. Stiltz: 
I noticed in Science and Technology Today newsletter 
(0194), August 1, 1968, that.your group is undertaking a 
study of Georgia's mobile housing industry. 
I am interested in obtaining information on the mobile 
home industry in Georgia and surrounding states from the 
aspect of number of units produced, seasons, floor area 
content, selling prices and like economic data. My primary 
interest is in floorcovering. 
At the completion of your study, we would appreciate 
. receiving a copy for further background information of the -
industry. 
Sincerely yours. 
/Gordon Y. 'Scott 
Market Research Analyst 
GIS/mcb 
" 	 • 




EXECUTIVE OFFICES 3250 S.W. THIRD AVENUE • MIAMI. FLORIDA 
October 23rd, 1968 
Industrial Development DiviSion 
Georgia Technical University 
- Altanta, Georgia 
Dear Sir: 
It has come to my attention that you are undertaking a research 
project in the area of mobile housing. The Deltona Corporation has 
recently acquired Fortune Homes, a mobile home manufacturer in Sarasota, 
Florida. We are also planning large, high class mobile home communities 
in the state of Florida. Any and all information concerning the mobile 
home industry is of great interest to us. I would appreciate it if you 
would advise me as to participation in your project. 
I thank you in advance for your assistance. 
Respectfully, 
F. E. Mackle, III, Ass i t Vice Presiderft 
Deltona Corporation - Mobile Home Divisic 
FEM/jep 
7 
F 	ICEETW OOD ENTERPI?ISES, INC. 
P. 0. BOX 7638, RIVERSIDE, CALIFORNIA 92503 	• TELEPHONE 687-0303 
September 17, 1968 
Mr. Harry L. Stiltz, Director 
Special Merit Project 
Georgia Institute of Technology 
Industrial Development Division 
1138 West Peachtree Street 
Atlanta, Georgia 30309 
Dear Mr. Stiltz: 
We are interested in participating in pour research project. 
The Plant Manager of our Fleetwood facility at Douglas, 
Georgia, is Mr. Morrie Egan. I am certain he will be very 
interested in your ideas and any new manufacturing 
techniques you develop. 
Very truly yours, 
FLEETWOOD ENTERPRISES, INC. 
Robert D. Totten 
Vice President-General Manager 
RDT:ms 
cc: Mr. Morrie Egan 
r' -1 	roi - (-1 ,
CORK COMPANY 
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190.1 MONROE DRIVE. N. E. 
ATLANTA. GA. 30324 
October 15, 1968 
Mr. Harry Stiltz 
Industrial Development Division 
Georgia Institute of Technology 
225 North Avenue, N. W. 
Atlanta, Georgia 
Dear Mr. Stiltz: 
It was very nice talking with you concerning your work with the mobile home 
industry groups. As I mentioned during our phone coversation technical 
information communication has been sorely lacking in the mobile home industry 
since its inception. The 6ervice that your group is performing I think will 
be invaluable to the industry as it continues to expand. 
With this letter I am attaching a specification sheet on our jumbo roll 
specifications for our Calay rotogravure vinyl floor covering. This 
particular sheet I think will give you most of the information you need with 
reference to roll size, etc. 
Again, if I can be of any help whatsoever on product information concerning 
floor coverings, Fiberglas Insulation materials, or ceiling products, adhesives, 
etc., please contact me at our office. I will make every effort to keep you 
up-to-date on any new product developments we have. 
Sincerely yours,, 
E. A. Bishop 	, 
Industry Products Division 
Sc 
J. B. Helmer, Industry Products Division, Lancaster 
' - 1 82- 
. NORBERT T. TIEMANN 
RNOR 
CA.titt$ 
JAMES W. MONROE 
WRivoR 
Department of Economic Development 
Box 94666 - State Capitol - Lincoln 68509 
Telephone 477-8984 	 October 3, 1968 
Reply to: 	Industrial Research & 
Information Service 
210 Ferguson Hall 
University of Nebraska 
Lincoln, Nebraska 68508 
Industrial Developmenf.Division 
Georgia Institute of Technology 
225 North Avenue, N. W. 
Atlanta, Georgia 30308 
Gentlemen: 
Would you please send us any available information on your ex-
periment in accelerating the rate of innovation in the mobile 
housing industry. 
Thank you for your kind cooperation. 
Sincerely, 
(Mrs.) Diane Hansmeyer 
Coordinator of Technical Information Services 
DKH:lv 
GENERAL OFFICES • 3M CENTER • ST. PAUL, MINNESOTA 55101 - TEL. 733-1110 
Central riar...-i.i?rch 
PLEASE REPLY TO: 361 CO::.PANY • CENTRAL. RE;;EAPC:1-1 LABORATOR.IES 
P.O. ROT 3221 • SAINT PAUL. MINI:. 55101 
October 2, 1968 
Industrial Development Division 
Georgia Institute of Technology 
225 North Avenue N. W. 
Atlanta, Georgia 
Gentlemen: 
Please send me any information you have available 
concerning your new program intended to accelerate 




D. E. Cadwell 
Contract Research Laboratory 
Central Research Laboratories 
DEC/md 
• 
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11:32 W. F-' , .- z-Lc2Itreo Stl•ew. 
.A.tlanta.Geox - zlo. n0:30P 
€,73 - 2470.11L . October 29, 1968 
Mr. William T. Orton 
Nebraska St-ate Technical S'.1.rvices 
University of Nebraska 
Lincoln, Nebras ka 68508 
Dear Mr. Orton: 
At the State Technical Services meeting in Denver you expressed interest in our 
project for technology transfer in the mobile homes - industry. This project is 
still in its early stages and we are not yet able to draw conclusions from it. 
In fact, the first transfer was held just last week. This was a group presenta- 
. tion concerning a technique . for fabricating trusses for mobile home roofs. We 
are now proceeding to transfer the same technology through the alternate means 
of individual contact and literature dissemination, Next month we are planning 
the second transfer which will involve a foamed-plastic insulation for mobile 
home walls. 
Considerable interest has been expressed in this project and, as we are able to 
11111 complete our evaluations, we will attempt to make our findings available. Also, 
we will attempt to send you copies of the technical material which we will be. 
distributing to the participating mobile homes manufacturers for whatever use 
you may be able to make of it with your Nebraska manufacturers. Hopefully., 
this material will be ready within a few weeks. Should you be able to use it. 
we will, of course, be interested in your industry's reaction to it. 
Please feel free at any time to contact us regarding this project. 
Sincerely,, 
R..L. Yob, Head 
Research Services Branch 
cc:. Mr. F. J. Clarke 
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	 October 29, 1968. 
Mr. Roger H. Mattson 
Field Services ttepresentative 
The University of Utah 
Salt Lake City, Utah .84112 
• 
Dear Mr. Mattson: 
Mr. Harold Hale has referred to us your letter of October 14 concerning the 
mobile homes industry. Our project in this area is still fairly new, having 
been initiated in July, and as yet we do not have any publishable materials. 
In fact, our first technology transfer was held only last week. This in-
volved a group presentation of a technique for the fabrication of bow-string. 
roof trusses. A second transfer is scheduled shortly to involve foamed in-
sulation. 
Subsequent to these group presentations we will also be distributing the 
technical literature on these techniques to certain firms and we will be 
glad to send you copies of these materials when they become available. How-
ever, we should point out that the construction of mobile homes differs from 
• that of campers in many ways, and not all of these techniques will be ap-
plicable to your industry in•Utah. Nevertheless, we hope they will be of 




Reseai'cli Services Branch 
cc: Mr. H. G. Hale 
Mr. F. J. Clarke 
Mr. H. L. Stiltz 
lustrial De-v-eloprnent 
11a -3 vc.r. Peachtree Street 
a0300 
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17.1-1carr=T2,1-zic 	 x irr STATION 
C) C4- 3: 	I 1,-T 	fJIIfl of 	C -I" INT 0 IL, C.: - 
O,-Co.--:r 29, 133 
Dr. Yelvin W. L'fson 
Lifson-Kline Asrliates 
10335 S:=.nta ?.:onica 
Lo. noales, Clifo:vta 9325 
Dear Dr. Lifson: 
Than% you for your letter cZ Octohcr 21 coscerning our State Technical Services 
pror. I did not hear fro...,1 Dr. :Mine last w•el:; appare7ltly he vas not able to 
contact us duril:g h13 visit here. 
Our project for teeholesy transj7er in the tile lisee industry is still iits 
very early stes yot and u's are net yet able to drew cenclusions fra::, it. In 
fact, the first transfer vas hole just it 7;eeT., This was a croup presentation 
concerniu a technique for febrice,tins trusses fsr •rshile 	roofs. Wa 
tiow proceedin3 to transatr the out teallnelosy throesh the altenate csans oZ 
individual conte-ot alld literature discertion. UcNt ic,ontla we ere pl„,:nins the 
secon!I 'transfer viich will involve a foonod-plastic inslation for tileho:2e 
vaIl o. 	- 
Considerable Interest has been el:;3ressed in thin project al -id, co vs are able to 
cafrplete our evaluatio:ls, 	o-111 attezvt to ue our fimlings available. A you 
1eno‘:4-North C eroiin State University is cond.uctins a pJ.:rallel project in tie 
furniture industry. They areprosently at about the 	stase in that project 
that vo are in ours. 	
ij 
We have been rather surprised at thcauount of: interest shownin the tilobile oue 
project, not cc rmch for the techniques of technolesy transfer involved, althcu3 1:1 
that 1,0n3 the original reason for the project, but for the lo-co dulat - hous-
irs, iriplications. 
Certatnly W3 will ho Lno.st intere -,:ted in It:nrin3 or your work vith theoctv 
Ubuzltain 1:chnical Srvices Co=eil. I szther that this group has been fairly 
succensful in their appronch to a regioaal effort ancl this is sothth3 
intcrests uc 	the SoutLco.st 
cc: nr. 7. J. Clarhe 
Kr. E. L. St -Litz/— 
11;r. E. O. FL Ic 
•• 	 A • 	 W 	 7, 
-e 
Sincerely„ 
R. L. Yobs,.lisd 
Reareh Services P,ranch 
233 BROADWAY,NEWYORK,NY 10007 TELEPHONE (212) 267-5300 
AIR MAIL 	 November 8, 1963 
Mr. Harry Stilz 
Project Engineer 
GEORGIA TECH 
INDUSTRIAL DEVELOPMENT DIVISION 
1132 W. Peachtree St. 
Atlanta, Ga. 30309 
Dear Mr. Stilz: 
Mr. W. J. Toland, from our Atlanta Office, has suggested 
that I contact you concerning your current interest in 
the development of mobile home manufacturing in the state 
of Georgia. 
As you may know, we are currently suppliers to this industry 
through our Honeycomb Division, who is marketing a concept 
oflmodular panels to both mobile home and travel trailer 
manufacturers. 
We would like to discuss our concept with you in more de-
tail, and I would appreciate it if you could arrange to 
see our area representative, Mr. W. E. Easley, who will be 
calling you in the near future for an appointment. 
• 
Vervruly yours, 
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BACKGROUND 
Joint Program 
In June 1968, the office of State Technical Services, U. S. Department of 
Commerce, awarded grants totaling $123,431, to be matched equally by state 
funds, to the Industrial Development Division (IDD) of the Georgia Institute 
of Technology and the Industrial Extension Service (IES) of North Carolina State 
University for a two-year joint Special Merit Project, effective July 1, 1968. 
The purpose of the program is to demonstrate the application of technology trans-
fer techniques to two contrasting regional industries. In North Carolina, the 
upholstered furniture industry, a traditional industry with a reputation for 
being relatively slow to take advantage of technological change, was selected. 
In Georgia, the mobile home industry, an emerging industry generally considered 
to be technically advanced and receptive to innovation, was chosen. 
Objectives  
The overall objectives of the joint program are to identify the most ef-
fective methods of technology transfer and to determine whether they differ for 
traditional and emerging types of industry. 
Objectives of the Georgia Tech segment of the program (OSTS Grant No. 
1310-001) are as follows: 
1. To identify new technology appropriate to the mobile home industry 
within the state of Georgia, and to effectuate the transfer of that technology 
by various techniques. 
2. To evaluate the relative effectiveness of the various techniques of 
technology transfer. 
Plan of Procedure 
The first month of project activity in 1968 was devoted to preparation of 
a Plan of Procedure which was included in Quarterly Report No. 1 (July 1, 1968, 
to October 1, 1968). The plan set forth a detailed schedule of activity for 
the first year of the project and was divided into th; .ee phases. 
Phase I - Initial Planning and Technology Search. Phase I was completed 
on schedule during the first quarter and is fully covered in Quarterly Report 
No. 1. 
-1- 
Phase II - First and Second Technology Transfer. Phase II was scheduled 
for completion during the third quarter and was partially reported in Quarterly 
Report No. 2 (October 1, 1968,to January 1, 1969). Except for extension of 
time for technology transfer effectiveness study, Phase II was completed on 
schedule and is reported herein. 
Phase III - Third Technology Transfer and Project Evaluation. Phase III 
was started on schedule during the third quarter, but is not scheduled for com-
pletion until the end of the first year of the project (June 30, 1969). It is 
therefore only partially reported herein. 
Summary of First Quarter Activities  
The first quarter was devoted to procedures planning, publicity releases, 
coordination with North Carolina State University, coordination with Industrial 
Development Division (IDD) field personnel, visits to mobile home manufacturing 
plants in Georgia, participation in the Southeastern Mobile Housing Institute 
(SEMHI) Convention, attendance at the Man and His Shelter Conference at the 
National Bureau of Standards, selecting contact companies, gathering and study-
ing literature on new technology, and preparation for the first technology 
transfer. 
Summary of Second Quarter Activities  
The second quarter was devoted to our first technology transfer (use of 
the gang-nail system of roof truss fabrication), evaluation of transfer ef-
fectiveness of the first transfer, and selection and transfer of our second 
technology (urethane foam insulation). A report on transfer effectiveness of 
the second transfer is included herein. 
THIRD QUARTER ACTIVITIES 
Phase II 
A copy of the "Technology from Tech" data used for the second technology 
transfer, the use of sprayed-in-place urethane foam insulation, was included 
in Quarterly Report No. 2 and is also included in this report for convenience. 
At the end of the second quarter, this transfer had been completed, but no 
results had been obtained. 
The remainder of Phase II, scheduled for completion during the third quarter, 
includes evaluation of effectiveness of the second technology transfer, con-
tinuation of new technology search, and a coordination meeting at North Carolina 
State University. All work was completed on schedule for this phase of the 
project. 
Phase III 
This phase was started on schedule midway through the third quarter, but 
is not scheduled for completion until the end of the first year. However, it is 
felt that the portion of Phase III (approximately six weeks) falling within the 
third quarter was the most important activity during the first year of the 
project. It was during this period that we paused to reflect on our accomplish-
ments thus far. We had reached a point where we could analyze the results of 
transferring two entirely different types of technology, one being a well-proven 
technology in widespread usage in other industries (gang-nail technology) and 
the other being a lesser-known, infrequently used technology (urethane foam 
insulation). We also were able to partially evaluate effectiveness of the three 
types of technology transfer -- group presentation, "written" transfer, and 
direct personal transfer. 
As shown in the remainder of this report, our evaluation resulted in a 
complete reversal in the type of technology sought for the third transfer. We 
had originally planned to transfer three technologies during the first year, 
each being progressively more complex; however, we have now decided to reverse 
this procedure and have selected a technology less advanced than the first two 
for our third transfer. 
Results of First Technology Transfer  
As stated in Quarterly Report No. 2, our evaluation had shown that the 
mobile home industry is a rapidly growing, highly profitable industry that 
-3- 
will not respond to technological changes rapidly. Supply has not kept pace 
with demand, so the industry is more concerned with increasing production than 
in introducing new technology. 
We also noted that a rapidly growing industry is normally confronted with 
a shortage of management personnel that further restricts ability of the in-
dustry to keep pace with customer demand for its products. This has been 
especially true in the mobile home industry and has resulted in forced use of 
inexperienced management personnel. These inexperienced personnel of necessity 
have to devote most of their time to learning existing manufacturing techniques. 
Therefore, in most instances, they are reluctant to make changes until they are 
firmly established in their management positions. 
It was decided, then, to extend our evaluation periods beyond the originally 
scheduled six weeks before making preliminary evaluation of transfer effectiveness 
for each technology. This change in procedure has enabled us to reach conclusions 
regarding the first technology transfer (gang-nails) that were not apparent at the 
end of the second quarter. At that time, no company had adopted use of the gang-
nail system of roof truss fabrication, and no company had adopted use of gang-
nails in other applicable areas (such as floor stringer splicing, wall-to-wall 
ties and wall-to-floor ties) as a result of the technology transfer. However, 
that situation changed considerably during the third quarter. 
North Carolina State University reports that three of their 13 mobile home 
contact companies are now using gang-nails and a fourth company is in the pro-
cess of ordering two gang-nail roof truss systems. Transfer to these companies 
was made by direct mail, and information on action taken was obtained by person-
al visits. It will be interesting to see if the personal visits will encourage 
implementation of gang-nail usage by the other companies. 
Four mobile home manufacturers in Georgia adopted the use of gang-nails 
during the third quarter and another is preparing to set up a separate plant 
to supply gang-nail roof trusses to its several mobile home plants. (See 
Appendix A.) The first four were newly formed companies to whom transfer had 
been made by direct mail and followed up by subsequent visits. 
None of the four manufacturers who attended the first technology group 
presentation has adopted use of this technology. Also, neither of the two 
manufacturers to whom a personal transfer was made has adopted it. Summa-
rizing our evaluation of the first technology transfer, we find the following 
facts: 
-4- 
1. None of the 29 contact companies (in Georgia and North Carolina) had 
adopted this technology at the end of the second quarter (approximately six 
weeks after completion of the transfer). 
2. Nine companies adopted the technology during the third quarter. 
3. All nine of the receptive companies were originally contacted by 
"written" transfer. 
4. Five of the nine adopted the technology after follow-up personal visits, 
whereas the other four received only the written material. 
At this point, we can tentatively conclude that the most effective method 
of transfer for the first technology was the "written" transfer. However, we 
cannot rule out the "direct personal" transfer since (1) five of these companies 
adopted the technology after the first follow-up visit (we shall subsequently 
determine if the personal visits influenced these companies) and (2) the number 
of sample companies selected for the "direct personal" transfer was too small 
(we increased this number considerably for the second technology transfer). 
Results of Second Technology Transfer 
The second technology transfer was completed during the second quarter and 
results have been continuously monitored during the third quarter. The original 
"Technology from Tech" data that were used for this technology (urethane foam 
insulation) were included in Quarterly Report No. 2, but are repeated herein 
(Appendix B) for convenience. 
An analysis of transfer effectiveness for this transfer resulted in a mod-
ification of our original plans for selection of a third technology. Most man-
ufacturers were impressed with the use of urethane foam as an insulating material, 
but felt that the process of application was too sophisticated to be incorporated 
into their production facilities. We therefore decided that we should select a 
simple technology for the third transfer in order to obtain at least partial 
acceptance. Otherwise, we would be unable to attain objectives of the proj- 
ect (determination of the best method for transferring technology). 
Appendix C shows that 14 of the 20 companies receiving the transfer in 
Georgia have definitely decided not to implement this process. However, the 
North Carolina State University project director reported that requests for a 
demonstration of this process in North Carolina were so numerous that he has 
arranged one for his mobile home contact companies. The same firms (Isocyanate 
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Products, Inc., and Binks Manufacturing Company) that conducted the demon-
stration in Georgia have agreed to conduct another in North Carolina. 
The project director proposes to continue supplying data on urethane 
foam to the contact companies from time to time through "Technology from Tech" 
releases. Although the mobile home industry, per se, may never adopt this 
technology, it is quite possible that those manufacturers who propose to enter 
the modular (low-cost) home industry may find it to be a useful technology. The 
modular homes must be approved by FHA, whereas mobile homes do not since the 
FHA will not insure mortgages on mobile homes. A few Georgia mobile home man-
ufacturers presently are making plans to produce modular homes; as they progress 
in their planning, they will find that many materials and construction tech-
niques currently utilized in mobile home manufacturing will no longer be accepta-
ble. The presently used thin fiber-glass insulation that does not contain a 
vapor barrier will not be acceptable. Neither will FHA accept the present methods 
of installing this fiber glass. Therefore, a more expensive fiber-glass batt 
(thicker, and including a vapor barrier) that must be completely stapled to 
wall studs from top to bottom will be required (in most mobile homes the fiber 
glass is not fastened at all and consequently slides down from the top of the 
wall during transit). 
Some of the objections to using urethane foam insulation included the 
possibility of increased costs. The project director computed costs of using 
this process versus using fiber glass and found that the cost would be increased 
approximately $50.00 for a 12' x 60' mobile home. This is not an appreciable 
cost, since the mobile home owner would undoubtedly save that much in fuel ex-
penses within the first year. However, to the average manufacturer who produces 
about 2,000 mobile homes per year, it represents a considerable increase in cost. 
If the manufacturer could successfully convince the dealer and the dealer could 
successfully convince the customer, and if the increased cost were absorbed by 
the customer, everyone would benefit. The computed cost comparison data were 
not distributed to the manufacturers because Georgia Tech cannot put itself in 
the position of comparing costs on one company's product with another. How-
ever, the manufacturer should be able to make this comparison without difficulty 
since cost data on urethane foam were provided to those who requested it. 
Another objection to using urethane foam insulation was that it would take 
too long to apply. This objection is partially valid since some provision (like 
enclosing the mobile home with a curtain wall) would have to be made because of 
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"over-spray" affecting adjacent areas. However, the project director conducted 
a time-and-motion study at one plant and found that it takes about the same time 
to apply the foam as to install fiber glass. 
Appendix D is a representative field memo of follow-up visits to three man-
ufacturers. Each of these manufacturers , was represented at the group presen-
tation (demonstration), and their comments have been discussed in the preceding 
paragraphs. 
Although the urethane foam technology appears to be unacceptable to the 
mobile home industry, study of this technolggy has produced valuable infor-
mation for use in the Housing Resources Center at Georgia Tech. This center 
has already received a valuable input from Union Camp Corporation (Appendix E) 
and is presently working with this corporation and an architectural firm on 
the use of Urecomb panels in factory manufactured housing. 
Selection of Third Technology 
As a result of studies conducted by the North Carolina State University 
project director and a subsequent technology transfer, we were made aware of 
Du Pont's new Teflon-S (see Appendices F and G) low-friction, nonwetting 
finish. Since we were searching for a simpler technology for our third transfer, 
and since a mobile home contains as large a percentage of wood as does a typical 
unit of upholstered furniture, we decided to investigate this material in more 
detail. 
After reading the North Carolina State University data and talking to a 
Du Pont representative, we selected the new material for our third technology 
transfer. However, in view of our past experience in attempting to transfer 
new technology to the mobile home industry, we decided to involve the industry 
in tests of Teflon-S rather than to rely solely on results obtained by Du Pont 
and North Carolina State University. We therefore obtained five saw blades and 
a shaperhead from one mobile home manufacturer and had them coated with Teflon-S. 
(See Appendix H.) These blades were then returned to the manufacturer to be rein-
stalled for evaluation tests. 
Prior to the end of the third quarter, two repoets had been received from 
field personnel. (See Appendices I and J.) Results thus far indicate that the 
blades have lasted several times longer than they did prior to being Teflon-S 
coated. We therefore propose to use this technology for our third transfer 
early in the fourth quarter. 
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Technology Transfer Questionnaire 
As a means of determining industry acceptance of the technology transfer 
project, we mailed a questionnaire (Appendix K) to all mobile home contact 
companies in Georgia and North Carolina. At the end of the third quarter, we 
had received 15 of the 29 that were mailed. 
The numbers in front of each answer in the sample questionnaire (Appendix K) 
represent the number of companies checking those answers. These do not total 15 
for each question since some companies checked more than one answer. Several 
representative responses (see Appendices L, M, and N) are also included, and 
our action on these suggestions and requests has been as follows: 
1. Appendix L - Company Unknown 
a. Inventory Control. An inventory control system for the mobile home 
industry is being prepared by Georgia Tech. 
b. Hydraulic Scaffolds. This was previously investigated as a possible 
technology transfer but proved to be too expensive. Other more 
economical methods are more feasible, and data on these are availa-
ble from STS. 
c. Time and Motion Studies. STS will assist with these when requested. 
d. New Type Wood and Metal Fasteners. This area is being investigated 
for a possible future technology transfer. As a starting point, 
specifications for cadmium-plated screws will be obtained from a 
company like General Motors and reviewed for applicability to the 
mobile home industry. 
2. Appendix M - Armor Homes, Inc. 
a. Tangible Items. We had given some thought to an intangible item 
for our third technology transfer, but most manufacturers indicated 
a preference for tangible items, so we selected the Teflon-S as 
previously discussed. 
3. Appendix N - Cavalier Homes, Inc.  
a. Prefinished Floor Decking. This has been discussed with the Georgia-
Pacific Corporation, but does not appear to be feasible with present-
ly available materials. Further investigation will be made when 
searching for new technology. 
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b. Substitute for Steel Roof. This area has been under investigation 
by STS and under this special merit project because of the many 
roof leak complaints by mobile home dealers. Discussions have 
been held with Reynolds Aluminum and with several fiber-glass mould-
ing companies. These investigations will be continued. 
c. Value Analysis of Sidewall Belt Rails. (A belt rail is a spliced 
but continuous wooden member, usually 2" x 2", running longitudi-
nally around the periphery of the mobile home.) This request for 
a value analysis was forwarded to Georgia Tech's School of Archi-
tecture and their reply was forwarded to Cavalier Homes, Inc. (See 
Appendix 0.) 
The foregoing discussion of our technology transfer questionnaire is a good 
indication of the volume of technical data generated by this project that is 
applicable to our other STS activities. Technical questions from mobile home 
manufacturers are investigated by the project director only when it appears that 
such investigation may lead to discovery of new technology useful to the special 
merit project. 
Coordination with North Carolina State University 
A project coordination meeting was held at High Point, North Carolina, 
during the third quarter. This meeting was originally scheduled for the second 
quarter, but was rescheduled so that more conclusive data could be presented by 
both project directors. A trip report on the meeting is contained herein. (See 
Appendix P.) 
Other coordination activities included setting up a system whereby each 
project director mails technology data directly to contact companies in the 
other state, with a copy to the project director. However, through continuous 
communication, each project director is aware of the type of technology transfer 
that is being considered prior to the actual transfer. 
As a result of publicity received in the Southeastern Mobile Housing Insti-
tute's newsletter (Appendix Q), we received a request from a company in North 
Carolina, to review movie films of our first technology transfer demonstration. 
These films were mailed to the project director at North Carolina State 
University (see Appendix R) for handling. 
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CONCLUSION 
A Reflection on the Transfer Process  
During the past nine months, we have learned much about technology transfer 
that is contrary to our original thoughts at the beginning of the project. For 
example, we had originally thought we could proceed throughout the project by 
transferring technology at progressively more advanced levels. However, it was 
readily apparent at the conclusion of our second technology transfer that this 
approach was invalid, and as our project progresses, it is not unlikely that we 
will discover a need for establishing a technical level of competence (to a greater 
extent than originally anticipated) within an industry prior to attempting any 
level of technology transfer. However, as we have seen in many instances, tech-
nical competence levels vary considerably from company to company, thereby 
further complicating the desire to establish an orderly transfer of technology. 
The project director personally visited many mobile home manufacturers 
during the first six months of the project and also attended the Southeastern 
Mobile Housing Institute Convention, as a means of getting acquainted with top 
management personnel in the industry. Subsequent visits were made by the project 
director and field personnel in an attempt to select middle management personnel 
who appeared to be most receptive to the project and who had the authority to 
innovate. However, it was soon apparent that this industry essentially has no 
middle management, and most discussions concerning new technology have had to be 
conducted with top management. This gap between top management and the working 
level presents another obstacle to an orderly transfer of technology. 
At this point in the project it is beginning to appear that the technology 
transfer agent must essentially fill the role of middle management in this type 
of industry. He must convince the working level that automation provides job 
security through enhancement of the company's competitive position, while sim-
ultaneously convincing top management that the equipment required for automation 
will provide a fair return on his investment and that it can be readily incor-
porated into the present production process. 
Even though we are attempting to determine which of three technology trans-
fer processes is most adaptable, it appears that we must use a continuous "hard 
sell" approach. The present project lends itself well to this approach since 
follow-up visits on a particular technology transfer can be used as "selling" 
visits for a previous technology transfer. For example, we have continued to 
-10 - 
provide additional data on the use of gang-nails long after the original transfer, 
and the results have shown a considerable improvement in innovation. 
We propose to continue a policy of including reflections on the transfer 
process in each subsequent quarterly report. This should prove valuable in 
preparation of a final report for the project since we can readily trace those 
factors on which our opinions of the process were founded. 
Fourth Quarter Plans  
At the end of the third quarter, our original schedule is still being ad-
hered to (see Quarterly Report No. 1). A new technology, Teflon-S, has been 
selected and data are being prepared to transfer this technology prior to the end 
of April 1969. 
Interest in the project continues to be expressed by outside firms and in-
stitutions too numerous to include in this report. Copies of correspondence with 
the University of Nebraska (Appendix S) and the University of Utah (Appendix T) 
are included, and a few companies that have offered assistance are mentioned else-
where in the report. 
Fourth quarter activities will include transfer and evaluation of our third 
technology transfer, attendance at the Southeastern Mobile Home Show in Atlanta, 
a coordination meeting with North Carolina State University, and preparation of 
the first annual report. 
APPENDICES 
APPENDIX A 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
Visit at E.E.S. 	DE Visit at Firm or Agency 	7 Telephone Conversation 
Mickey Bell, Production Manager  
Plantation Homes Industries, Inc. 
or Agency 	  
e ss 	U. S. Highway 19, Camilla, Ga. 31730  
Date  1-14-69  S hone No.  	 Hour 
Bill Studstill Project or Unit Follow-up on, Foam Technology Transfer 
Gang-Nail Technology 
 
Visited with Mickey Bell, Production Manager. They have plans to  establish  
facility in Camilla to fabricate their trusses and also possibly fabricate aluminum 
ling. Therefore, they are still interested in our gang-nail technology and probably 
be back in touch with us for some hel in thi ar a 
Mickey Bell was not aware of the urethane foam technology. Evidentally 
f - 
Jim Allen, ,,,whom it was transferred, did not pass it along to Mr. Bell.  
During this visit I talkPd_ at length with Mickey Bell about areas where  
could help them in their business and he seemed quite interested. I believe he  
1 be calling on us for quite a bit of help in the future. 






OD TECHNOLOGY FROM TECH 
  
INDUSTRIAL DEVELOPMENT DIVISION 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
  
1132 WEST PEACHTREE STREET, N.W., ATLANTA, GEORGIA 30309 
Under a grant from the United States Department of Commerce, Office 
of State Technical Services, with matching funds from Georgia Tech, 
staff members of Tech's Industrial Development Division are working 
on a two-year project to transfer new technology to the mobile homes 
manufacturing industry. 
HARRY L. STILTZ, PROJECT DIRECTOR 
OUR MESSAGE FOR TODAY 
CONSIDER URETHANE FOAM INSULATION FOR MOBILE HOMES  
Did you know that Urethane foam is an excellent insulating 
material? Have you considered using it in your mobile homes? 
Did you know you can spray it on the walls, floor and ceiling 
between the framing and that it expands to thirty times its 
original volume while being sprayed? If you would like ad-
ditional information drop us a line. 
TECHNOLOGY IS WHERE YOU FIND IT 
1. Let's borrow technology from the U. S. Navy:  
In 1966 the U. S. Government developed the concept of packaging military 
equipment with foam chemicals in such a manner that the chemicals would 
foam in mid-air as the equipment was parachuted from planes. 
2. Let's borrow technology from the auto industry:  
The U. S. automobile industry uses both flexible and rigid foams in visors, 
arm rests, seats and other areas. The Volkswagen uses a large block of 
foam in the firewall and is introducing foam as a poured-in core for 
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3. Let's borrow technology from the railroad industry: 
A passenger train that has been in successful and continuous use in Germany 
since 1961 uses integral foamed panels for sides, roof and (with structural 
reinforcement added) floor. The manufacturer has reported excellent per-
formance with increased interior space (due to thinner walls), quieter 
operation and a weight reduction of over 30%. 
4. Let's borrow technology from the construction industry:  
Sprayed-in-place foam has been gaining rapidly in residential and industrial 
insulation. These applications have included pouring of foam around hot and 
cold water pipes in a 35-story building in Chicago; foamed-in-place insulation 
for a 21-story building in Buffalo, N. Y., foamed-in-place insulation for a 
16-story apartment building in Alexandria, Va., and many other similar 
applications. 
Under section 233 of the National Housing Act, an experimental home in 
Minneapolis is using Urethane foam, reinforced with plywood and RP (rigid 
plastic) as a structural insulant, as well as poured-in-place foam for 
insulation of exterior walls. 
As further indication of acceptance of Urethane foam, the FHA has approved 
Urethane backed siding for home construction, and the State of California 
has approved Urethane panel relocatable school construction. 
Now that we have borrowed the technology of using Urethane foam as in-
sulation, let's see what advantages it has to offer the mobile homes 
manufacturing industry. The next few pages present some interesting 
food for thought." 
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= (3) (38.4) 10 
= 115.2 x 10
8 
(Acceptable)  
APPENDIX B Cont. 
ADVANTAGES OF RIGID URETHANE FOAM INSULATION FOR MOBILE HOMES  
1. Urethane foam is produced from liquid components that have a total volume 
1/30th of the expanded foam (consider the savings in storage and materials 
handling). 
2. Urethane foam provides from two to four times the insulation value of other 
insulating materials. (One half inch of Urethane foam will replace one inch 
or more, of other conventional insulating materials). 
3. Urethane foam can be applied to sidewalls, floor and roof by spraying (one 
man can spray a 1/4 inch layer of Urethane foam over a 1200 square foot area in 
30 minutes). 
4. Urethane foam is highly resistant to water and water vapor (consider the 
savings in eliminating vapor barriers). 
WI 5. Will support lower cost aluminum wiring and eliminate many present problems 
of aluminum wire breakage during transit. (If sprayed after wiring installation.) 
6. Urethane foam has a compressive strength of 20 to 60 pounds per square foot. 
(Consider the additional rigidity obtainable for sidewalls and roof. Also con-
sider the "Effective Flexural Rigidity " requirements contained in the new Georgia 
Rules and Regulations for Factory Manufactured Movable Homes. If you don't meet 
the minimum EI requirement it's possible you can avert a re-design merely by 
using Urethane Foam insulation.) 	A sample calculation is shown below: 




Y ) f 
 lb-in
2 
(see Part I,paragraph 6.11, 
Georgia Rules & Regulations for 
Factory Manufactured Movable Homes) 




2. Test Load P=500 lb 
3. Deflection y= 0.3" 
Solve for EI f : 	3 
EI f
= (36) f (40) 3  ( 
0.3" 7 
= (1.2) 	(64) (5) x 10 
= 38.4 x 10
8 
(Not Acceptable) (see Figure 1 Appendix 
1, Georgia Rules and 
Regulations) 
In this case, the maximum allowable deflection would be approximately 0.1". 
If the deflection is greater than 0.1", it is possible that using Urethane foam 
insulation will provide sufficient structural strength to reduce the deflection 
to 0.1" or less. 	 -16- 
I
7. Urethane foam fills all voids and adheres readily to any clean surface 
III 
(See Heat Loss Certificate requirement - Part I, Paragraph 7.5, and Airtight- 
ness of Supply Duct Systems - Part III, Paragraph 6.10.4, Georgia Rules and 
Regulations) 
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 8. The new Georgia Rules and Regulations require the following minimum resistance 
(R) factors: 
Sidewalls R=2.0, Floor R=3.0, Ceiling R=3.0 
However the Rules and Regulations state that the actual Construction R 
values must be calculated. 
a. To determine the required insulation R factors, let's assume 
the calculated Construction R value equals the typical Construction 
R value. The minimum required insulation R factors would then be: 
Type of Fuel 	 Wall 	 Ceiling 	Floor 
Gas or Oil 5.5-2.0=3.5 	8.2-3.0=5.2 	5.5-3.0=2.5 
Electric 	 6.5-2.0=4.5 13.0-3.0=10.0 12.0-3.0=9.0 
b. Since one inch of Urethane foam has an R factor of 9.0, the 
following foam thicknesses would be required: 








0.58 	 0.28 
Electric 0.50 1.11 1.00 
9. The Urethane chemicals require less than 5% of the storage space required 
by conventional insulations. 
a. Assuming that a mobile home manufacturing plant produces eight 
12'x60' (gas or oil heated) units per day and that a 10-day supply 
of Urethane is stocked, storage space requirement would be as follows: 
Urethane foam volume per unit: 39 
Walls 	= 10 x 144 x .12 = 47 cu. ft. 
Ceiling 	= 12 x 60 x 	= 35 cu. ft. 
12 = 
Floor = 12 , 60 x 17 cu. ft. 
Total foam req'd = 99 cu. ft. 
APPENDIX B Cont. 
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The total R value is obtained by adding the insulation R value to the 
R value of mobile home construction. Typical Construction R values, 
excluding framing, have been calculated to be: 
1 
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Since the Urethane foam is 30 times greater in volume than the 
chemicals, storage space required would be: 
99 
-3-6 = 3.3 cu. ft. (25 gallons) per unit. 
For a 10-day supply the storage space required is: 
3.3 cu. ft. x 8 units/day x 10 days = 246 cu. ft. (2000 gallons) 
  
SECTION 





RIGID URETHANE FOAM'S HIGH INSULATING EFFICIENCY YIELDS SAVINGS 
IN HEATING AND AIR-CONDITIONING COSTS FOR ALL TYPES OF BUILDINGS 
Rigid urethane foam has been called "super-
insulation" because, inch for inch, it provides two 
to four times the insulation value of other insu-
lating materials. (See chart at right.) 
Highly resistant to water and water vapor, 
it retains its insulation effectiveness indefinitely. 
Because it is more efficient, urethane foam can 
maintain insulating values at about half to one-
third the thickness of other insulating materials. 
Among the advantages this provides are shipping 
and handling savings and thin-wall construction, 
leading to more usable interior space. 
When applied as a liquid chemical system, 
urethane foam adheres tightly to virtually all 
building materials, filling and sealing the space it 
occupies. Thus, no heat leaks are permitted. 
Rigid urethane is lightweight, yet it has re-
markable strength for its weight. 
Urethane foams with self-extinguishing and 
flame-retardant ratings are readily available. 
COMPARATIVE INSULATING EFFICIENCY 
r— 
Material 	factor 	thickness 	lent Insulating Value 
k* R for 1-in.j Thickness for Equiva- 
Urethane 	0.11 9.0 1" 
Glass Fiber 0.22 	3.8 	2" 
Wood Fiber 0.27 3.7 1.9" 
Styrene Foam 	0.28 	4.2 2.8" 
Mineral Wool 0.3 3.3 	1.9" 
Foam Glass 	0.38 	2.5 3.8" 
Vermiculite 0.48 2.08 3.4" 
The lower its k factor and the higher its R, the more 
effective is an insulating material. 
Rigid urethane foam can provide savings in 
building costs as well as in operating costs. 
It is the only building insulation material that 
can be obtained as boardstock, as a structural 
core in building panels or as a liquid chemical 
system which can be installed on site by the pour, 
froth or spray techniques. The designation "rigid 
urethane foam" covers all types. 
URETHANE SEALS WALLS, ROOFS, FLOORS, STOPS HEAT/ COLD LOSSES EVERYWHERE 
Rigid urethane foam's excellent insulating ability, 
unique strength and availability as a slab material 
or as a liquid system which can be installed by 
several methods are key reasons for its selection 
for these insulation assignments: 
Masonry Walls: Using rigid urethane foam, a 
builder can insulate and install a plaster base in 
a single, cost-cutting operation that can eliminate 
the need for furring and lathing. 
Cavity Walls: A high insulating ability and avail-
ability as a liquid system make urethane foam a 
natural for cavity wall insulation. Shredded 
fibrous materials, for example, dumped into cavity 
wall spaces may hang up on in-wall obstructions 
such as masonry wall ties, causing insulation 
voids. Up to 9-ft. high cavity walls can be filled 
with urethane foam at one time to form void-free 
insulation that seals the interior, increases the 
wall's strength. Boardstock also works well here. 
Roof Insulation: Roofs are subjected to more 
weather factors which affect inside environmental 
conditions than any other exterior surface. In 
addition to its value as insulation and as a mois-
ture vapor barrier, urethane foam also helps 
maintain the structural integrity of the roof sys-
tem. Urethane's light weight can reduce the dead 
load of a roof by up to 75%, leads to savings in 
installation time and labor. It has good compres-
sive strength to resist heavy snow loads. 
Urethane has been applied to roofs by install-
ing boardstock and by pouring-in-place. Each 
type is coated or covered with built-up roofing. 
Urethane, faced with roofing felt, is used like 
fibrous board roof insulation. Sprayed urethane is 
solving the problem of insulating unusual shapes, 
including corrugated, arched and elliptical roofs. 
Perimeter Insulation: Rigid urethane foam sharply 
reduces heat transfer along a building's concrete 
foundation. Here, urethane's chemical inertness 
and moisture resistance are most important. 
Residential Insulation: Urethane foam can be 
spray-applied to insulate basements, walls and 
attics. Besides providing excellent insulating 
ability, it seeks out and seals difficult-to-insulate 
areas such as above windows and in narrow spaces 
around windows and doors. Urethane boardstock 
offers the same high insulating effectiveness and 
is also widely used in residential construction. 
Other Uses: Urethane foam is also used to insulate 
crawl spaces, cathedral ceilings, pipes and other 
building elements. This can be done on site with 
a liquid system or with preformed materials such 
as pipe insulation jackets which are delivered from 
the manufacturer ready for installation. 





Rigid urethane foam is a cellular plastic that is 
formed by the reaction of two liquid chemicals 
(isocyanates and polyols) in the presence of cer-
tain additives and catalytic agents. 
The mixture begins to foam instantly and 
quickly expands to about 30 times its original 
volume. The self-hardening foam completely fills 
the area, space or cavity to be insulated. 
The chemical reaction which creates the foam 
takes place in the factory in the case of urethane 
boardstock or on location in the case of foamed-
in-place urethane. 
Wherever it is made, the foam contains many 
tiny cells, each filled with a minute quantity of 
gas produced by the foaming process. The gas, 
trapped in the cells and occupying more than 95% 
of the foam's total volume, plays a key role in giv-
ing rigid urethane its insulating properties. The 
gas has extremely low heat conductance, bars 
most conductive vapors and keeps to a minimum 
internal convection. 
Rigid urethane foam is not a single material, 
but rather a class of materials with different 
formulations and different densities for different 
applications. Urethane foams in widest commer-
cial use have densities—ratio of gas to plastic—
of 1.5 to 3.0 pounds per cubic foot. 
Photomicrograph 
shows the network of 
closed cells which gives 
rigid urethane foam its 
unusual strength and 
superior insulating 
value. There are about 
1,000,000 cells in one-
inch urethane cube. 
LABORATORY DEMONSTRATION OF BASIC FOAM PRODUCTION PROCESS 
0 
These photographs illustrate the basic foaming process. 
(1) The two liquid chemical components are combined, 
(2) agitated for thorough blending, (3) poured into a re-
ceptacle where the foaming reaction begins immediately,  
and (4, 5) expansion continues until (6) the rise is com-
pleted. Foam is tack-free shortly after completion of the 
rise. The rigid foam is 30 times the volume of the original 
chemicals leading to savings in shipping, handling costs. 
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RIGID URETHANE FOAM PROVIDES WIDE CHOICE OF INSTALLATION METHODS 
TO SATISFY INSULATION REQUIREMENTS IN OLD AND NEW CONSTRUCTION 
Urethane foam can be applied by a method best-suited to 
the individual job requirements: (1) Spray technique seals 
area between wall studs in new construction, (2) A foam-
in-place method is used to insulate closed wall cavity in 
major renovation project, (3) Slab boardstock is used to 
insulate roof and (4) Panels with core of lightweight rigid 
urethane foam which provides rigidity and insulation are 
fast way to enclose buildings. 
Rigid urethane insulation can be foamed-in-place 
at the building site wherever insulation is 
required. Or it can be factory-produced and deliv-
ered to the job site for installation as slab board-
stock, insulated building panels, doors, siding and 
other products. 
FOAM-IN-PLACE 
Urethane foam can be produced at the building 
site by pouring, spraying or frothing the liquid 
components. These foam-in-place techniques are 
useful in insulating walls, roofs and other ele-
ments in new construction or hard-to-reach areas 
in existing buildings. Because urethane foam is 
produced from liquid components occupying 1 /30 
the volume of the expanded material, substantial 
savings in shipping, inventory and material han-
dling costs are realized. 
Pouring: This is an excellent method for install-
ing a strong, seamless core of rigid urethane in 
wall cavities and on roofs. The foam fills all angles 
and corners of any space or cavity, going under 
pipes and wiring, around corners and into crevices. 
Frothing: In this technique, the urethane chem-
icals are dispensed in a partially expanded state. 
Because the froth expands only about three times 
in the cavity rather than 30 times, this process 
often reduces pressure on mold or cavity walls. 
Spraying: Large open surfaces such as walls or 
roofs can be covered with sprayed-on layers of 
rigid urethane, using special gun-type apparatus. 
The chemical components are mixed and atomized 
as they are sprayed. To attain the desired thick- 
ness, thin layers are sprayed on successively, each 
adhering to the surface below, hardening, curing 
and sealing rapidly. The urethane foam surface 
may remain exposed, but normally it is covered. 
MANUFACTURED URETHANE INSULATION 
Boardstock or slabstock: This rigid urethane 
foam is produced at a factory where it is cut into 
flat sheets of different thicknesses (generally 3/4 " 
to 6") and standard sizes. For many uses it is 
delivered and installed uncoated. For others, pro-
tective coatings, mastics, paints or structural or 
decorative skins may be applied in the manufac-
turing process. 
Boardstock is used to insulate masonry, cavity 
walls, perimeters, slabs, foundations, basements 
and roofs. It is often applied with mastics or other 
adhesives, in some cases with nails or similar 
fasteners. No special equipment is needed. 
Building panels: Lightweight sandwich panels 
that are strong and rigid are produced by inject-
ing urethane chemicals between skins of alumi-
num, steel, glass fiber, plastic or plywood where 
the foaming reaction occurs. Urethane foam ad-
heres readily; therefore, no adhesives, sealants or 
connecting devices are required. 
Rigid urethane foam's good structural strength 
makes possible the use of lighter gauge skins with 
no loss in strength. The light weight of rigid ure-
thane foam also helps to make it an ideal core 
material for stressed sandwich panels, curtain 
walls and other structural members. The light-
weight panels can be installed quickly. 
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MOISTURE RESISTANCE, LONG LIFE, 
STRUCTURAL RIGIDITY ARE PART 
OF URETHANE INSULATION PACKAGE 
In addition to its unequaled thermal resistance, 
rigid urethane foam boasts many other properties 
essential in building construction. 
Minimum Water Absorption: The stable, strong, 
cellular structure of rigid urethane foam locks out 
water penetration, the traditional bugaboo of 
building insulation. 
Fire Reta rda nce: Self-extinguishing urethane 
foams are readily available. Urethane foams with 
various degrees of fire retardancy to meet code 
and insurance specifications for many types of 
buildings are also available. 
Long Life: Urethane foam is inherently tough, 
does not crumble, pack down or absorb moisture. 
It is these properties—so important for building 
insulation—that have made urethane the pre-
ferred insulation material in the refrigeration 
and transportation industries. 
Many urethane foam installations have been in 
service for more than 12 years with no disintegra-
tion or other failure. Accelerated laboratory tests 
confirm that carefree service will continue. 
High Dimensional Stability: Even under a wide 
range of temperatures (225°F to —300°F) and 
humidity, rigid urethane foam does not shrink or 
expand to form voids or dead spots which would 
reduce insulating efficiency. 
Low Water Vapor Permeability: Rigid urethane 
foam has a moisture-passing rating in the range 
of one to four perm-inches, depending on density 
and formulation. This is frequently a sufficient 
moisture vapor barrier. 
Self-Adhering: Foamed-in-place urethane 
adheres permanently and securely to virtually all 
building surfaces as it foams. Standard adhesives 
can be used to hold urethane boardstock material 
firmly in position. 
Structural Strength: Rigid urethane foam has 
outstanding strength for its weight, increasing 
the strength of walls and other structural sec-
tions by as much as 100%. In a 1.5 to 2 pounds 
per cubic foot density, urethane has a compres-
sive strength of 20-60 pounds per square foot. Its 
flexural and shear strength properties are excel-
lent, making it possible to use thinner and lighter 
metal skins in urethane-core building panels with 
no loss in strength. 
COMPARATIVE STRENGTH OF INSULATION MATERIALS 








Rigid Urethane Foam 2 35 45 25 
Polystyrene Foam 2 35 45 30 
Cork 	 6 10 26 — 
Glass Fiber Board 6 	3 80 — 
Western Pine 25 	5,000 9,000 1,100 
MORE EFFICIENT BUILDING METHODS 
AID ARCHITECTS, ENGINEERS, OWNERS 
In computing the cost of urethane foam, the fol-
lowing factors should be considered: 
1. In certain types of construction, rigid ure-
thane foam can eliminate furring, lathing and 
vapor barriers. 
2. Urethane's light weight can reduce load-
bearing structural requirements in a building 
with corresponding cost savings. 
3. Because it is more efficient than other in-
sulating materials, urethane foam can be used in 
thinner sections reducing shipping, storage and 
handling costs. And when shipped to the job site 
as a liquid, urethane occupies only 1 /30 the space 
of block-type materials to signifiCantly reduce the 
per-foot cost of urethane foam insulation. 
4. Thinner exterior walls make possible more 
useable and or more rentable space. 
5. The better insulation provided by rigid ure-
thane foam lowers heating and cooling costs. 
CASE HISTORY REPORTS SHOW HOW 
TO REDUCE HIGH BUILDING COSTS 
1. Sprayed urethane wall insulation in apart-
ment building in Virginia eliminated furring 
and rock lath, cut installation costs by 35%. 
(Heating, cooling costs expected to be 10% 
lower per year, too.) 
2. Urethane boardstock in New York State 
school cut dead load of roof by 300,000 pounds 
to reduce structural requirements as well as 
shipping, material handling, labor costs. 
3. By eliminating furring, other steps, ure-
thane foam insulation for exterior block walls 
and precast concrete ceiling saved Pennsyl-
vania builder up to $100/1000 square feet of 
wall area. 
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ISOFOAM` SS 24-44 
Self Extinguishing Urethane Foam for Spray Application 
GENERAL 
ISOFOAM SS 24-44 is a urethane chemical foam system specially 
formulated for application by airless spray. It combines excellent 
insulating properties with its ability to not support combustion. The 
low density foam produced has excellent load bearing characteristics. 
ISOFOAM SS 24-44 is a two-component system and is sprayed 
in a 1:1 ratio. Application by spray is easy, fast (1200 sq. ft. of 
1/4" insulation in 30 minutes per operator is normal), and efficient. 
APPLICATIONS 
Insulating the outside of 
tanks. 
Insulating process equipment. 
Insulating walls, ceilings, and 
floors of: 
buildings 
cold storage rooms 
freezing rooms 
railroad cars 
trucks and trailers 
mobile homes 
Controlling condensation on 







thinner walls needed 
Forms excellent bond with clean 
surfaces 
Forms a rigid monolithic insulating 
panel—doesn't settle 
Easily and quickly applied—
saves time and labor 
Has good chemical resistance 
Has outstanding load bearing 
property 
Has excellent dimensional stability 
IRETHANE ELASTOMERS • FLEXIBLE AND RIGID URETHANE FOAM • EQUIPMENT • SERVICI 
TYPICAL PHYSICAL PROPERTIES 
SS 24-44 
Part A, Viscosity @ 70°F. 	400 cps 
Part B, Viscosity @ 70°F. 250 cps 
FOAM 
The following physical properties were obtained on samples pro-
duced by commercially available airless spray equipment. 
MECHANICAL 
Nominal Density, lb. per cu. ft. 	 2 
Compressive yield strength (ASTM C-165-54) 
Parallel to foam rise, psi 	 34.3 
Perpendicular to foam rise, psi 	 13.8 
Closed cell content 	 >90% 
Aged "K" factor 
BTU/hr./sq.ft./°F./in. 	 0.15 
Water Absorption (MIL-P-21929A), lb./sq.ft. 	0.07 
AGING CHARACTERISTICS 
200°F. for 3 days, % volume change 
—20°F. for 3 days, % volume change 
140°F. at 90% humidity for 7 days 







<1 inch <60 sec. 
APPENDIX C 
SECOND TECHNOLOGY TRANSFER 
URETHANE FOAM INSULATION 
(Third Quarter Results) 
Type of Transfer Group Personal Written 
Number of companies 8 4 8 
Number attending 4 
Action Taken 
Process implemented 0 0 0 
Process anticipated 0 0 0 
Process being evaluated 2 1 3 
No action to be taken 6 3 5 
APPENDIX D 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
E Visit at E.E.S. 	E Visit at Firm or Agency 	ri Telephone Conversation 
With 	 
Finn or Agency 
Address 	  
6819- Telephone No. 	 Date 	12- 9  	 Hour 	  
Cullip Industries, Champion Home Builders, Inc., Marlette Coach (Telephone) 
By W. T. Studstill Project or Unit  Follow-up Visits - Foam Technology 
Transfers 
 
Cullip - Mr. Cullip says he has no immediate plans to include the foam technology in 
his operations. He says the foam appears too costly and hard to control. I questioned 
him on the type of insulation he would use in his new plant in Americus and he said 
it would probably be a different type than glass fiber, but he would not tell me  
exactly what it would be.  
Champion Home Builders - Mr. Les Shewmake gave me pretty much the same story as Cecil  
Cullip - that is, he does not plan to use it in his plant because it takes too long  
to Apply and it wmild he difficult to cnarroi. 	  
Also, related to the gang-nail demostration, the corporation officials have decided not  
to use a gang-nail truss system but to stay with their conventional method of fabricat- 
ing these trusses. 
tfaV4ttQ  - Made follow-up phone call to Tom Holman with Marlette. Tom says that he  
doesn't see any application for the foam technology in his operation in the near 
future. He says it appears to take too long to apply. 	I also relayed to Mr. Holman 
Mr. R. E. Moser's offer to spray a coach for field testing at only the cost of the 
chemicals. Tom politely refused laying that he had so much activity in his plant that  
it would not be convenient for him at this time. 
-26- 
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SIZE LIMITATIONS 
Maximum width 	of 
Urecomb 
Minimum width 	sheets 
1 Maximum length 	of 
Urecomb 
*Minimum length 	sheets 
4" 
'Shorter sheets can be furni hed at a slight upcharge. 
** There must be a minimum differential of 1/2" between foam thickness 
and care thickness. 
See our HONEYCOMB Catalog 
in Section 10c/Un of Sweet's Architectural File. 
Maximum core thickness 
Minimum core thickness 




Printed in U.S.A. 66 
HONEYCOMB DIVISION 
Union Camp Corporation 
233 Broadway, New York, N.Y. 10 0 07 





**Maximum foam thicknes 




Panels made with URECOMB stay flat, rigid and dimen-
sionally stable—there is no warping, buckling, deflection or 
distortion of any kind. Outer surfaces of the composite 
URECOMB core provide a continuous bonding surface for 
the application of wood, metal, asbestos, plastic, or whatever 
facing material suits the designer's taste. 
In addition to having a Sound Deadening effect on relatively 
thin facings, URECOMB panels also have substantial re-
sistance to Sound Transmission. Fabricators of URECOMB 
panels report satisfactory transmission losses for most com-
mon installations. 
typical sound transmission 
AVERAGE TRANSMISSION LOSS (TL)—Various Constructions 
VERSATILE 
The extremely desirable combination of strength, light 
weight, insulation, and economy makes URECOMB the 
ideal core for a variety of structural applications. It serves 
with satisfaction in the broad areas of general insulation, 
refrigeration and even packaging. URECOMB's most com-
mon uses are in the fields of construction ( industrial, resi-
dential, shelters, mobilehomes and travel trailers) and 
transportation (marine, automotive, rail and aircraft). In 
short, URECOMB is applicable in any situation that requires 
prefabricated panels which are light in weight, efficient in 
insulation and have high structural strength. 
FIRE RETARDANT 
The urethane foam used in URECOMB is self-extinguishing 
—an extremely important property in most applications. 
In addition, the cellular structure of the honeycomb sets up 
an unbroken series of fire stops within the panel. Thus 
URECOMB has no flue lines parallel to the facings which 
might support flame spread. Although URECOMB can be 
made with a special grade of fire-resistant honeycomb, regu-
lar grades are suitable for most applications. 
PANEL FACINGS 
Urecomb Core-1" cell 
PANEL THICKNESS 
1 34." 3" 
Steel — 16 Gage 34.5 30.3 
Steel — 20 Gage 29.6 25.9 
Hardboard — 1/4" Thick 25.4 24.6 
Gypsum Board — %" Thick 26.6 25.9 
TYPICAL SOUND TRANSMISSION 































UPHOLSTERED FURNITURE INDUSTRY 
I E S 	 NCSU 	 OSTS 	 SF MA 
TRIAL EXTENSION SERVICE NORTH CAROLINA STATE UNIVERSITY I OFFICE OF STATE TECHNICAL SERVICES 	SOUTHERN FURNITURE MFG. ASSN. 
400L OF ENGINEERING 	 RALEIGH, NORTH CAROLINA 	 U. S. DEPARTMENT Of COMMERCE HIGH POINT, NORTH CAROLINA 
JANUARY 22, 1979 
M IRACLES. . . 
. . .HAVE ABOUT GONE OUT OF STYLE NOW, AND NOBODY BELIEVES THEM IF THEY DO HAPPEN. 
OVEN THE TRIP TO THE MOON HAS A GOOD, LOGICAL STORY BEHIND IT, AND EVERYONE KNOWS 
ENOUGH ABOUT IT NOT TO BE OVERLY IMPRESSED. 
SO NO ONE NEEDS TO GUSH LIKE A COPYWRITER OR CLAIM THAT TEFLON-S IS A MIRACLE 
MATERIAL WHICH WILL INSTANTLY MAKE ALL OUR TROUBLES DISAPPEAR. IT IS A REMARKABLE 
JLASTIC WITH MANY USEFUL PROPERTIES AND THE POTENTIAL ABILITY TO SOLVE A LOT OF OUR 
FACTORY PROBLEMS. 
THE ENCLOSED INDUSTRIAL EXTENSION SERVICE BOOKLET TELLS ALL WE HAVE BEEN ABLE TO 
1FIND ON TEFLON-S WITHOUT BECOMING OVERLY SCIENTIFIC, AND IT HAS A PARTICULAR 
:MPHASIS ON POSSIBLE USES IN UPHOLSTERED FURNITURE MANUFACTURING. INCLUDED IS 
SOME DU PONT MATERIAL WHICH GIVES A LOT OF NON-INDUSTRIAL BACKGROUND INFORMATION. 
qE HOPE THESE THINGS WILL STIMULATE YOU TO SOLVE SOME OF YOUR PROBLEMS WITH THIS 
JSEFUL NEW MATERIAL. PLEASE LET US KNOW WHEN YOU FIND OTHER SUCCESSFUL USES FOR 
FEFLON-S. 
E. L. BRIGGS, JR. 
PROJECT DIRECTOR 
CUT ON THIS LINE 
G-6 
-0: 	INDUSTRIAL EXTENSION SERVICE 
School of Engineering 
North Carolina State University 
Box 5506 
Raleigh, N. C. 27607 
0 Another problem that TEFLON-S might solve: 	  
EINe will try it on this problem and report to North Carolina State University. 
Li Please send me a free sample of TEFLON-S gummed foil when it is available. 
0 1 do not receive the free !ES Newsletter. Please add my name to the list. 







*TEFLON-S is Du Pont's trademark for its stratified non-stick 
and self-lubricating finish. 
APPENDIX G 
No tool carries this Seal 
unless the TEFLON finish has 
passed these 4 tests-regularly. 
1. Microscopic inspection for film imperfections not visible to the naked eye. 
2. Analysis for adequate coverage and proper bake. 
Tested by instruments and by skilled technicians. 
3. Electronic measurements of film thickness. 
4. Destructive tests for film adhesion. 
No tool carries this seal unless TEFLON-S* contributes to its performance. 
Manufacturers awarded the Quality Seal must regularly submit production 
samples to Du Pont for testing. Retail samples are also purchased and 
tested systematically. These tests insure continued compliance with 
high Du Pont standards. That's the only way we and you will be convinced 
that the Du Pont Certification Seal means what it says. 
-56885 
4 
Contact your normal tool supplier or Du Pont for further 













Drapery traverse rods 
*Trademark for Du Pont's stratified non-stick and self-lubricating finish. 
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Better things for better living ...through chemistry 
APP IX 
POUT ORFFICE SOX 7B9 
ANDERSON. S. C. 29621 
"larch 10, 1969 
FT'. Richard Johnston 
Georgia Institute of Technology 
Industrial Development Division 
1132 'J. Peachtree Street. 
Atlanta, Georgia 30309 
DearTi, Johnston: 
I am hapny that we 'Jere able to Teflon coat and ship four of 
7our blades plus the shaper on Friday March 7th via Jnited Parcel 
&arvice. your one remaining blade was mailed to you on Saturday. 
To explain the necessity of mailing, it was necessary that we re-
coat this one blade. 
For your information, I am listing below our prices for Teflon 
coatin7 circular saw blades with an 8" diameter. 
Lots of 50 or more 
	
1.50 ea. 
Lots of 26 to 49 2.70 ea. 
Lots of 10 to 19 
	
3.10 ea. 
Lots of 1 to 9 3.50 ea. 
An additional char7e of 30 will apply ner blade for every 
two inch increase in diameter. 
Te are confident of the good results which you will c.et with 
your demonstration to the group of manufacturers, and we do appre-
ciate this opportunity to work with you and hope that you will 
allow us to serve you often. 
Yours truly, 
_Foy H. Ro2,gs 
'CAecutive Vice President 
-30- 
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ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
	
7 Visit at E.E.S. 	Visit at Firm or Agency 	7 Telephone Conversation 
-n or AgencyCulLip_I-nriustr-IPs, Inc  
tress 	Ellaville, Georgia  
ephone No. 	 Date  3/21/69 	Hour 	  
Bill Studstill Project or Unit Follow-up on Tefl on-S Coated R1 	axles 
 
Listed below  are the results of each of the saw blades coated for this test:  
12-inch diameter carbide-tip blade -- This blade was installed on the gang-rip  
saw Thursday, March 13, 1969. I talked with Bradley Perkins, foreman, about the 
results. The blades are still in operation as are the other blades not coated on 
the gang-rip saw. Mr. Perkins says the teflon coated blade definitely operates 
-coa 	ones. 	is ime 1 is ar•to say 	 .etter. 
We should know this after another week's opelaLiou. 
10-inch diameter carbide-tip blade -- This blade went on the table saw MIX  
Wednesday, March 12, 1969. Bradley Perkins, foreman, says that it is still in 
operation and it appears to be operating better than the other blades which were 
not coated. Here again we need another week to evaluate the quantitative benefits 
to 	be derived from the blade. 
10-inch diameter blade -- This blade was installed on a saw in the finishing 
 blade was installed on a skill saw 4h and saw nn 
Wednesday March 12, 1969. It is still in operation and working fine. 
mistake 	in coating this type blade or 
6-inch diameter blade -- This  
another place in the plant to test it.  
Ern Moser, foreman, says the blade is operating well and it will take more time to 
department on March 17, 1969. 'It is still being used to cut wood mouldings. Mr. 
decide on how much better it is over the noncoated blades. He says it is definitely 
better however. 
7 inch -Inch diameter blade -- This blade was supposed to be used in the plumbing 
department to cut plastic pipe and copper tubing; however, the teeth are too large 
to use in this department. This is no reflection on the teflon coating but a 
-31- 	
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APPENDIX I Cont. 
Mr. Johnston 
March 24, 1969 	 -2- 
It is being used in the sidewall fabrication department to trim paneling. 
It will take more time to evaluate the results. However, the foreman feels 
it is definitely better than the noncoated blades. 
Shaperhead--This sharperhead is not in use because the cabinet door on which 
it is used is not in production at this time. The foreman feels that if we 
want a good test of the shaperhead on cutting formica we should coat another 
head that is used on a cabinet door with higher production. 
To summarize this follow-up visit, the consensus of opinion by the foreman 
is that the blades are better than the noncoated ones, but more time is needed 
to evaluate quantitatively the results to be obtained from the Teflon-S coating. 
I plan to make another follow-up visit at the end of this week. 
BS:jh 
APPENDIX J 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
Visit at E.E.S. 	x Visit at Firm or Agency 	7 Telephone Conversation 
h 	  
m or Agency  Cullip Industries  
Ellaville, Georgia 
iress 	  
ephone No.  	 Date  3 - 28 - 69 	Hour 	  
Rill Stuastill 	Project or Unit  Follow-up on Teflon-S Coated  
Blades 3-27-69 
The following blades are still in operation and according to the foreman are per- 
forming very satistas 	 The 12-inck diame_ter carbon tip blade whirh is on 	the 
gang-rip saw. The 10-inch diameter carbon tip blade on the table saw. The 6-inch 
diameter blade on the skill-saw. The normal operating days for the uncoated blades 
are as follows: Gang-rip, about two weeks; table saw, one week; skill-saw, about 
cc: Dick JohnstoniMH file/Cullip file. 
10-inch diameter blade that was installed in the finishing department. This blade 
came off the saw 3-24-69. It lasted five working days. The foreman says that 
an uncoated blade normally lasts from four to five working days. 
I plan to make another follow-up visit the end of next week. 
The only blade that did not give an appreciable amount of extra service was the 
four days. 
-33- 
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APPENDIX B 
TECHNOLOGY FROM TECH 
   
INDUSTRIAL DEVELOPMENT DIVISION 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
1132 WEST PEACHTREE STREET, N.W., ATLANTA, GEORGIA 30309 
Under a grant from the United States Department of Commerce, Office 
of State Technical Services, with matching funds from Georgia Tech, 
staff members of Tech's Industrial Development Division are working 
on a two-year project to transfer new technology to the mobile homes 
manufacturing industry. 
HARRY L. STILTZ, PROJECT DIRECTOR 
OUR MESSAGE FOR TODAY 
We have completed the first technology transfer,which was the use of the 
Gang-Nail System for manufacturing roof trusses. However, the primary pur-
pose was to encourage automation throughout the entire plant. We have also 
completed the second technology transfer, which was the use of sprayed-in- 
place urethane foam insulation. We hope both of these technology transfers 
have created some innovative activities within each company. 
We realize in this project that most manufacturers are reluctant to im-
plement any changes at a time when demand for the product exceeds production 
capability. However, we urge that each technology transfer be thoroughly 
studied and retained for possible future usage. 
Since we selected the first two technology transfers and are getting ready 
for a third within the next six or seven weeks, we would like for this one to 
be a technology dictated by the industry. Even though the industry is booming, 
we feel there must be areas in which you feel a need for improvement. 
Will you please take a few minutes to fill out the attached questionnaire, 
and return it at your earliest convenience, in the enclosed addressed and 
stamped envelope. You may omit the name of your company if you wish. However, 
if you would like some technical assistance in a specific area, please indicate 
this at the end of the questionnaire and we will pass it along to our Technical 
Services Branch. 
Thank you for your cooperation. 
-34- 
APPENDIX K Con't 
TECHNOLOGY TRANSFER QUESTIONNAIRE 
JANUARY 31, 1969 
Please circle the letter in front of the answer that most nearly 
matches the question. If you wish to comment on any question please do 
so on the reverse side of the page. 
1. That is your opinion as to the value of Georgia Tech's 
mobile home technology transfer? 
(a) No value 
(b) Valuable because of creating innovative thinking. 
(c) Valuable for possible future use to meet competit'. 
(d) Valuable for general knowledge. 
2. Is "cost" your first consideration when deciding whether or 
not you will adopt a new technology? 
(a) Yes 
(b) No 
3. Would you consider adopting a new technology if it would increase 
your costs but at the same time increase the quality of your 
mobile home in an area that could not be seen by the customer? 
(As an example, a superior 	roof insulation that would reduce 
the customers' heating and air conditioning bills) 
(a) Yes 
(b) No 
4. Again on question #3, would you pay more for improved quality 
that can be seen by the customer? (For example, new counter 
tops that the dealer could demonstrate by hitting with a hammer, 
trying to scratch with a sharp object, and trying to burn by 
pouring lighter fluid on it and lighting it.) (We recently 
witnessed a demonstration like this.) 
(a) Would not consider this if it cost more. 
(b) Would consider this on the basis of how much more it cost. 
Contd. 
-35- 
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If your answer is "yes," does this influence your consideration 
of new technology? In other words, would you decide not to 
adopt a new production technique or a new material at the pres- 
ent time because you don't have to? 
(a) Yes 
(b) No 
6. If you are presently receiving "Technology from Tech" notes, 
would you like to have your name: 
(a) deleted from the mailing list? 
(b) retained on the mailing list? 
7. Do you think it would be possible to get a group of manufacturers 
to share the cost of a mould to make a one-piece roof? If Georgia 
Tech conducted a 'study that showed a one-piece plastic moulded roof 
was feasible and economical,would your company consider participat-
ing in a joint venture with other manufacturers? 
Question #1 : (a) Yes 	(b) No 
Question #2 : (a) Yes 	(b) No 
8. Please list below any items you would like for Georgia Tech to 
consider as a technology transfer. These can be either tangible 
items (new materials, new manufacturing techniques, etc.) or 
intangible items (inventory control, labor relations, etc.). 
APPENDIX L 
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If your answer is "yes," does this influence your consideration 
of new technology? In other words, would you decide not to 
adopt a new production technique or a new material at the pres- 
ent time because you don't have to? 
(a) Yes 
X 65) No 
6. If you are presently receiving "Technology from Tech" notes, 
would you like to have your name: 
(a) deleted from the mailing list? 
(b) retained on the mailing list? 
7. Do you think it would be possible to get a group of manufacturers 
to share the cost of a mould to make a one-piece roof? If Georgia 
Tech conducted a study that showed a one-piece plastic moulded roof 
was feasible and economical, would your company consider participat-
ing in a joint venture with other manufacturers? 
Question #1: (Yes) 	No 
Question #2: (Yes) No 
8. Please list below any items you would like for Georgia Tech to 
consider as a technology transfer. These can be either tangible 
items (inventory control, labor relations, etc.). 
(6o 4 6.5-1_„i,-6e,--d ---_66) 
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If your answer is "yes," does this influence your consideration 
of new technology? In other words, would you decide not to 
adopt a new production technique or a new material at the pres-
ent time because you don't have to? 
(a) Yes 
6 	If you are presently receiving "Technology from Tech" notes, 
would you like to have your name: 
(a) deleted from the mailing list? 
retained on the mailing list? 
7 Do you think it would be possible to get a group of manufacturers 
to share the cost of a mould to make a one-piece roof? If Georgia 
Tech conducted a study that showed a one-piece plastic moulded roof 
was feasible and economical, would your company consider participat-
ing in a joint venture with other manufacturers? 
Question #1: (Yes) 
Question #2: 
8. Please list below any items you would like for Georgia Tech to 
consider as a technology transfer. These can be either tangible 
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If your answer is "yes", does this influence your consideration 
of new technology? In other words, would you decide not to 
adopt a new production technique or a new material at the pres- 
ent time because you don't have to? 
(a) Yes 
No 
6. If you are presently receiving "Technology from Tech" notes, 
would you like to have your name: 
(a) deleted from the mailing list? 
retained on the mailing list? 
7. Do 	think it would be possible to get a group of manufacturer, 
to share the cost of a mould to make a one-piece roof? If Geor g ia 
Tech conducted a study that showed a one-piece plastic moulded roof 
was feasible and economical would your company consider participat-
ing in a joint venture with other manufacturers? 
Question #1 : (a) Yes 	No 
Question #2 : (a) Yes No 
8. Please list below any items you would like for Georgia Tech to 
consider as a technology transfer. These can be either tangible 
items (new materials, new manufacturing techniques, etc.) or 
intangible items (inventory control, labor relations, etc.). 
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APPENDIX 0 
ICDTGlarTICECP.X1421. 1:03CPECRI2A322,1T STATION 
GEORGIAINSTITUTE of TECHNOLOGY 
strial Development Division 
1132 W. Peachtree Eltreet 
Atlanta, Georgia- 30309 
273- 2931 Area coae 404 
April 1, 1969 
Mr. Fred McKaig, President 
Cavalier Homes, Inc. 
P. 0. Box 160 
Industrial Park 
Cordele, Georgia 31015 
Dear Fred: 
Enclosed is a self-explanatory letter from Prof. Joseph N. Smith of our 
School of Architecture regarding your question on the use of belt rails 
in mobile home construction. As you can see, they are a necessary 
structural member and not just a point of attachment for the siding as a 
few people have indicated. 
Your other subjects of interest: (1) pre-finished floor decking and 
(2) substitute for steel roofs, are still under investigation. 
We appreciate your interest in our project and your response to our 
questionnaire. I would also like to personally thank you for your 
cordial welcome during my most recent visit. 
Sincerely, 





APPENDIX 0 Cont. 
GEORGIA INSTITUTE OF TECHNOLOGY 
ATLANTA. GEORGIA 30332 
ICHOOL OF 
CH ITECTURE March 12, 1969 
MEMORANDUM 
To: 	Mr. Harry L. Stiltz 
From: 	Mr. Joseph N. Smith 
Subject: Sidewall Belt Rails for Mobile Homes 
In as much as mobile homes are typically built without sheating and 
the siding is not usually applied in a manner to act structurally, 
the belt rails are the only thing that braces the outer edge of 
the studs. Without the reduction in length thickness ratio offered 
by the rails the studs might fail by crippling. As it is, the 
notching of the stud undoubtedly increase the stress in the outer 
fiber of the stud over what it would be if not notched. 
The strapping would appear to be desirable to lend rigidity. Once 
again, since the wall is not a stressed skin in which both faces 
participate, this is the only way to prevent racking at the 
outer face. 
It is my opinion that to eliminate either of these would 
constitute a reduction in rigidity of the unit. 
Joseph N: Smith 






COORDINATION MEETING WITH NORTH CAROLINA STATE 
UNIVERSITY ON OSTS SPECIAL MERIT PROJECT  
High Point, N. C. - January 23-24, 1969 
by 
Harry L. Stiltz 
Project Director 
January 27, 1969 
Mr. Frank Clarke and I visited Mr. Roy Briggs, Project Director, Special 
Merit Project, North Carolina State University, and Professor Rudolph Willard, 
Furniture Manufacturing and Management Faculty, North Carolina e:ate Universi-
ty, at High Point, North Carolina, on January 23 and 24, 1969. The purpose of 
meeting at High Point rather than on the campus at Raleigh was to incorporate 
visits in that area as a part of our meeting. 
Our first visit on January 23 was to the Winter Market of the Southern 
Furniture Exposition. We toured approximately ten floors of the Southern 
Furniture Exposition Building, observing many styles of furniture and discussing 
various aspects of the furniture industry with company representatives. This 
was an informative tour, and can be summarized by stating that the trend towards 
use of plastics in furniture manufacturing is just beginning. One representa-
tive showed us various items of furniture having tops (coffee tables, chests, 
etc.) of simulated slate. These tops were fabricated by covering particleboard 
with a thin sheet of fiber glass that simulated solid slate. The representative 
(who weighed about 200 pounds) jumped up and down on a coffee table, hit the top 
of the table several times with a hammer, attempted to scratch the surface with 
a sharp metallic object, and finally poured lighter fluid on the table top and 
set it on fire. At the conclusion of this abuse there was no visible damage to 
the table. Can you imagine a cocktail party where the host doesn't need tran-
quilizers because of dropped cigarettes and spilled drinks? 
Another company is paying $20,000 for a mould for end sections (arms, sides, 
and legs) for Spanish style chairs and sofas. Naturally, the end sections were 
designed to be interchangeable (left to right) so that only one mould is needed. 
1 
We also toured two upholstered furniture manufacturing plants (Kay Lyn, Inc. 
and Sedgefield Furniture Corp.) and were surprised at the lack of automation. 
The fabric pieces are cut by hand (using electric scissors) and are installed on 
frames by hand. Although pneumatic staplers are used in many areas, the in-
staller with a mouth full of tacks and a magnetic tack hammer is still present. 
We were also surprised that many manufacturers purchase furniture frP,mes from 
foreign countries. 
Our last visit was to the Hatteras Yacht Company where we learned much 
about the process of fiber-glass "lay-up." We were under the impression prior to 
our visit that they used a considerable amount of urethane foam for buoyancy, 
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but found this to be untrue. Their yachts range from 31' to 53' in length, and 
urethane foam usage is restricted to filling hollow fiber-glass stringers 
(approx. 4" x 8") installed in the keel. These stringers are installed to pro-
vide additional strength and to serve as mounting areas for engines and other 
components. 
It was amazing that employees laying alternate layers of fiber glass and 
resin inside the hull moulds did not wear respirators. We were on a high plat-
form above the top of the mould and could barely stand the resin fumes effect in 
our eyes and nostrils. 
During our rides from one visitation point to another and during our free 
time at the motel, we discussed our respective activities on the special merit 
project. The writer also showed movie films of the two technology transfer 
demonstrations accomplished by Georgia Tech. 
Outside of the previously discussed dowel pin technology transfer, North 
Carolina State's transfers have been in intangible areas (management training, 
panel discussions of manufacturing techniques, etc.) and will be difficult to 
evaluate. The project director recognizes this and is studying various tang-
ible technology areas such as moulded plastic and particleboard frame parts for 
future transfers. 
Both project directors agreed that no meaningful evaluation of technology 
transfer effectiveness can be accomplished at this time. However, we can evalu-
ate trends of interest in each company and cooperative attitudes of various 
management levels. This type of evaluation should be a guide to future tech-
nology selection. 
We enjoyed all phases of the trip except closing of the airport on account 
of fog while we were preparing to land and the actual landing 45 minutes later 




From SEMHI Newsletter, January 1969, Published by the Southeastern 
Mobile Housing Institute, Inc. 
Technologg From Tech 
Under a grant from the United States Department 
of Commerce, Office of State Technical Services, 
with matching funds from Georgia Tech, staff 
members of Tech's Industrial Development Di-
vision are working on a two-year project to trans-
fer new technology to the mobile homes manufac-
turing industry. 
AUTOMATION -A KEY TO CONSISTENT 
QUALITY AND PREDICTABLE PRICING 
At a demonstration in Americus, Georgia, on October 
22, 1968, a Bowstring Multihead Press was used to 
automatically assemble mobile home roof trusses. The 
purpose was to demonstrate the ease with which auto-
mation can be incorporated into mobile home 
production. 
An 8 mm movie film of this demonstration is avail-
able at SEMHI headquarters and information regard-
ing the equipment used can be obtained from Automated 
Building Components, Inc., 7525 N. W. 37th Avenue, 
Miami, Florida 33147. Other firms having similar 
equipment are invited to send information on their 
equipment to SEMHI. 
Georgia Tech regrets that all mobile home manu-
facturers in the Southeast can not be invited to all tech-
nology transfer demonstrations. However, we do not 
have ample facilities, so we propose to keep you in-
formed by making technical data and movie films 
available through SEMHI. 
APPENDIX R 
1101STGalsTECIC1R.ING. 873C1.11CFLIMEN'T STATION 
GEORGIA INSTITUTE  Of TECHNOLOGY 
iatrial De-velopnierst Division 
1132 VV. Peachtree street 
Greorgia. 30309 
873- 2931 Area Code 404 
February 10, 1969 
Mr. L. J. Ballantyne 
Manager, Mobile Homes Division 
Automated Building Components, Inc. 
7525 N.W. 37th. Ave., Drawer J 
Miami, Florida 33147 
Dear Lou: 
I received your message regarding the request from Mr. Jack Cr 
President, Empire Management Corporation to review our movie film 
on the Gang-Nail Bowstring Roof Truss demonstration. 
I am forwarding the film to the project director, Mr. E. L. Briggs, Jr., 
at North Carolina State University, and by copy of this letter, re-
questing that he have his associate, Mr. Ben Travis, deliver the film 
to Mr. Carlisle. I am listing Mr. Carlisle's address here for Ben's 
information: 
Mr. Jack Carlisle, President 
Empire Management Corporation 
607 W. South St. 
Raleigh, North Carolina 27603 
Incidentally, I have not received the engineering data on the 1200 F 
Hemlock and Construction Grade Spruce truss load tests. Is that data 
available? 
Sincerely, 
Harry L. Stiltz 
Project Director 
HLSam 
CC: Mr. E. L. Briggs, Jr., 
North Carolina State University 
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GEORGIA INSTITUTE of 'TECHNOLOGY 
stria]. Development Division 
1139 W. Peachtree Street 
0.0011013. 30300 
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March 17, 1969 
Mr. William T. Orton 
Nebraska State Technical Services 
University of Nebraska 
Lincoln, Nebraska 68508 
Dear Mr. Orton: 
As a follow up to your previous correspondence with our Mr. R. L. Yobs, 
we are forwarding the enclosed "Technology from Tech" releases covering 
our first two technology transfers to the mobile home industry. 
Our findings thus far have indicated that a rapidly growing industry of 
this type, where supply still lags behind demand, is reluctant to con-
sider any innovation unless it offers an immediate cost reduction and 
can be incorporated without any modification or slow-down of existing 
production lines. However, our continuing evaluation may prove that this 
industry is innovative but on a much longer term basis than we had an-
ticipated. 
We are in the process of making our third technology transfer but do 
not have written material available at this time. This transfer will 
involve coating saw blades and small tools with Du Pont's new nonwetting, 
low-friction Teflon-S. We will forward literature on this transfer 
later. 
Thank you for your interest in our activities. 
Sincerely, 
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C..4-E RC- I _A. INSTITUTE  of a' C 1-I TNT 1_, C;)G:  
.stria.1 Development Division. 
1122 W. Peachtree Street 
.A.tle-nta,Creorgie. 30300 
873 - 2031 Area Code 404 
March 12, 1969 
Mr. Roger H. Mattson 
Field Services Representative 
Utah Industrial Services Agency 
118 Steward School 
The University of Utah 
Salt Lake City, Utah 84112 
Dear Mr. Mattson: 
The enclosed data are in response to your recent correspondence with our 
Mr. R. L. Yobs. 
At the present time, we have completed two technology transfers to the mo-
bile home industry and are planning a third in the near future. Enclosed 
are data from the first two transfers. The third transfer will be the ap-
plication of Du Pont's new Teflon-S to saw blades, routers, drill bits and 
small tools. 
An advertisement concerning the use of Teflon-S appeared in Design News, 
Product Engineering, Machine Design, and Materials Engineering in December 
1968. The advertisement reported results of tests on ripsaw blades that 
extended their required cleaning cycle from one time per shift to one time 
per 36 shifts (and longer). We feel that this technology will be of con-
siderable interest to the mobile home manufacturers. 
Your request for information on mobile home manufacturers who produce mobile 
offices is a difficult one. A Georgia manufacturer who used to supply these 
has recently discontinued manufacture of special units due to the lower pro-
fit level as compared to the standard mobile home. In fact, we have un- 
successfully tried for the past week to get a Georgia manufacturer to supply 
a mobile office unit to the Atlanta Housing Authority. The mobile home 
manufacturers in Georgia have increased over 25% since our project started 
in July 1968, but they are still not able to keep up with the demand. There-
fore, no one is interested in changing their production line to produce 
special units. 
We appreciate your interest in our activities. If you need additional in-
formation please let us know. 
Sincerely, 
Harry L. Stiltz 
Project Director 
Special Merit Project 
HLSam 
Enc: 	 -47- 
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BACKGROUND 
In June 1968, the Office of State Technical Services, U. S. Department of 
Commerce, awarded grants totaling $123,431, to be matched equally by state 
funds, to the Industrial Development Division (IDD) of the Georgia Institute of 
Technology and the Industrial Extension Service (IES) of North Carolina State 
University for a two-year joint Special Merit Project, effective July 1, 1968. 
The purpose of the program is to demonstrate the application of technology trans-
fer techniques to two contrasting regional industries. In North Carolina, the 
upholstered furniture industry, a traditional industry with a reputation for 
being relatively slow to take advantage of technological change, was selected. 
In Georgia, the mobile home industry, an emerging industry generally considered 
to be technically advanced and receptive to innovation, was chosen. 
Objectives  
The overall objectives of the joint program are to identify the most effect-
tive methods of technology transfer and to determine whether they differ for 
traditional and emerging types of industry. 
Objectives of the Georgia Tech segment of the program (OSTS Grant No. 1310-
001) are as follows: 
1. To identify new technology appropriate to the mobile home industry 
within the State of Georgia, and to effectuate the transfer of that technology 
by various techniques. 
2. To evaluate the relative effectiveness of the various techniques of 
technology transfer. 
Plan of Procedure  
The first month of project activity in 1968 was devoted to preparation of 
a Plan of Procedure which was included in Quarterly Report No. 1 (July 1, 1968, 
to October 1, 1968). The plan set forth a detailed schedule of activity for 
the first year of the project and was divided into three phases. 
Phase I - Initial Planning - and Technology Search. Phase I was completed 
on schedule during the first quarter and is fully covered in Quarterly Report 
No. 1 
Phase II - First and Second Technology Transfer. Phase II was scheduled 
for completion during the third quarter and was partially reported in Quarterly 
Report No. 2 (October 1, 1968, to January 1, 1969). Except for extension of 
time for technology transfer effectiveness study, Phase II was completed on 
schedule and is reported herein. 
Phase III - Third Technology Transfer and Project Evaluation. The third 
technologY transfer scheduled for the third quarter was completed, but addi-
tional time will be spent evaluating this transfer during the fifth quarter. 
Summary of First Quarter Activities  
The first quarter was devoted to procedure planning, publicity releases, 
coordination with North Carolina State University, coordination with Industrial 
Development Division (IDD) field personnel, visits to mobile home manufacturing 
plants in Georgia, participation in the Southeastern Mobile Housing Institute 
(SEMHI) Convention, attendance at the Man and His Shelter Conference at the 
National Bureau of Standards, selecting contact companies, gathering and study-
ing literature on new technology, and preparation for the first technology 
transfer. 
Summary of Second Quarter Activities  
The second quarter was devoted to the first technology transfer (use of the 
gang-nail system of roof truss fabrication), evaluation of transfer effectiveness 
of the first transfer, and selection and transfer of the second technology 
(urethane foam insulation). A report on transfer effectiveness of the second 
transfer is included herein. 
Summary of Third Quarter Activities  
The_third quarter was devoted to the third technology transfer (Teflon-S 
for saw blades, shapers, drill bits, - etc.)," evaluation of transfer effectiveness 
for this technOlogy, and preparation of a new Project Plan (schedule) for the 
second year of the project. 
FOURTH QUARTER ACTIVITIES 
Phase II  
A copy of the "Technology from Tech" data used for the second technology 
transfer, the use of sprayed-in-place urethane foam insulation, was included in 
Quarterly Report No. 2. At the end of the second quarter, this transfer had 
been completed, but no results had been obtained. 
The remainder of Phase II, scheduled for completion during the third 
quarter, included evaluation of the effectiveness of the second technology trans-
fer, continuation of new technology search, and a coordination meeting at North 
Carolina State University. All work was completed on schedule for this phase of 
the project. 
Phase III  
As a result of studies conducted by the North Carolina State University 
project director and a subsequent technology transfer, the project staff became 
aware of Du Pont's new Teflon-S low friction nonwetting finish. It was decided 
to involve the mobile home industry in testing Teflon-S by obtaining five saw 
blades and a shaperhead from one mobile home manufacturer and having them coated 
with Teflon-S. These coated blades were tested by this mobile home manufac-
turer, and an evaluation of the results indicated that the Teflon-S coated 
blades would require sharpening much less often than they did prior to being 
coated. 
Since the actual method of coating the blades with Teflon-S has no partic-
ular bearing on the technology transfer process and since there was no way of 
having a group demonstration due to the length of time required for evaluation, 
it was decided that the group demonstration would be the written material that 
described in detail the results of the tests performed by Cullip Industries, Inc., 
Ellavile, Georgia. This information would show results of a new technology used 
by a Georgia mobile home manufacturer. This information would not be given to 
the companies receiving the technology by direct personal transfer or by written 
transfer. The information going to these companies would contain only the 
information supplied by Du Pont. The purpose of this approach was to see if 
the companies would accept technology from another industry without knowing that 
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it had been tried, with outstanding results, in the mobile home industry. 
Results of First Technology Transfer  
As stated in Quarterly Report No. 2, the mobile home industry has been 
found to be a rapidly growing, highly profitable industry that will not respond 
to technological changes rapidly. Supply has not kept pace with demand, so the 
industry is more concerned with increasing production than in introducing new 
technology. 
It was also noted that a rapidly growing industry is normally confronted 
with a shortage of management personnel that further restricts ability of the 
industry to keep pace with customer demand for its products. This has been 
especially true in the mobile home industry and has resulted in forced use of 
inexperienced personnel who have to devote most of their time to learning 
existing manufacturing techniques. Therefore, in most instances, they are re-
luctant to make changes until they are firmly established in their management 
positions. 
It was decided, then, to extend the evaluation periods beyond the origi-
nally scheduled six weeks before making preliminary evaluation of transfer 
effectiveness for each technology. This change in procedure has enabled the 
project staff to reach conclusions regarding the first technology transfer 
(gang-nails) that were not apparent at the end of the second quarter. At that 
time, no company had adopted use of the gang-nail system of roof truss fabri-
cation, and no company had adopted use of gang-nails in other applicable areas 
(such as floor stringer splicing, wall-to-wall ties, and wall-to-floor ties) 
as a result of the technology transfer. However, that situation changed con-
siderably during the third quarter. 
As of June 1969, North Carolina State University reports that three of 
their 13 mobile home contact companies are now using gang-nails and a fourth 
company is in the process of ordering two gang-nail roof truss systems. 
Transfer to these companies was made by direct mail, and information on action 
taken was obtained by personal visits. It will be interesting to see if the 
personal visits will encourage implementation of gang-nail usage by the other 
companies. 
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Four mobile home manufacturers in Georgia adopted the use of gang-nails 
during the third quarter and another is preparing to set up a separate plant to 
supply gang-nail roof trusses to its several mobile home plants. The first 
four were newly formed companies to whom transfer had been made by direct mail 
and followed up by subsequent visits. 
None of the four manufacturers who attended the first technology group 
presentation has adopted use of this technology. Also, neither of the two 
manufacturers to whom a personal transfer was made has adopted it. Summarizing 
the evaluation of the first technology transfer, the following facts are perti-
nent: 
1. None of the 29 contact companies (in Georgia and North Carolina) had 
adopted this technology at the end of the second quarter (approximately six 
weeks after completion of the transfer). 
2. Nine companies adopted the technology during the third quarter. 
3. All nine of the receptive companies were originally contacted by 
"written" transfer. 
4. Five of the nine adopted the technology after follow-up personal 
visits, whereas the other four received only the written material. 
5. No additional companies adopted the technology during the fourth 
quarter. 
At this point, it can be tentatively concluded that the most effective 
method of transfer for the first technology was the "written" transfer. How-
ever, the "direct personal" transfer cannot be ruled out since (1) five of 
these companies adopted the technology after the first follow-up visit (it shall 
subsequently be determined if the personal visits influenced these companies) 
and (2) the number of sample companies selected for the "direct personal" trans-
fer was too small (this number was increased considerably for the second tech-
nology transfer). 
Results of  Second Technology Transfer 
The second technology transfer was completed during the second quarter and 
results have been continuously monitored during the third quarter. The original 
"Technology from Tech" data that were used for this technology (urethane foam 
insulation) were included in Quarterly Report No. 2. 
An analysis of the effectiveness of this transfer resulted in a modifi-
cation of the original plans for the selection of a third technology. Most 
manufacturers were impressed with the use of urethane foam as an insulating 
material, but felt that the process of application was too sophisticated to be 
incorporated into their production facilities. It was decided, therefore, 
that a simple technology should be selected for the third transfer in order to 
obtain at least partial acceptance. Otherwise, it would not be possible to 
attain one of the major objectives of the project (determination of the best 
method for transferring technology). 
Appendix C in Quarterly Report No. 3 shows that 14 of the 20 companies 
receiving the transfer in Georgia have definitely decided not to implement the 
urethane foam insulation process. However, the North Carolina State University 
project director reported that requests for a demonstration of this process in 
North Carolina were so numerous that he has arranged one for his mobile home 
contact companies. The same films (Isocyanate Products, Inc., and Binks 
Manufacturing Company) that conducted the demonstration in Georgia have agreed 
to conduct another in North Carolina. 
The project director proposes to continue supplying data on urethane foam 
to the contact companies from time to time through "Technology from Tech" 
releases. Although the mobile home industry, per se, may never adopt this 
technology, it is quite possible that those manufacturers who propose to enter 
the modular (low-cost) home industry may find it to be a useful technology. 
The modular homes must be approved by FHA, whereas mobile homes do not since 
the FHA will not insure mortgages on mobile homes. A few Georgia mobile home 
manufacturers presently are making plans to produce modular homes; as they 
progressin_their planning, they will find that many materials and construction 
techniques currently utilized in mobile home manufacturing will no longer be 
acceptable. The presently used thin fiber-glass insulation that does not 
contain a vapor barrier will not be acceptable. Neither will FHA accept the 
present method of installing this fiber glass. Therefore, a more expensive 
fiber-glass batt (thicker, and including a vapor barrier) that must be com-
pletely stapled to wall studs from top to bottom will be required (in most 
mobile homes the fiber glass is not fastened at all and consequently slides 
down from the top - of the wall during transit). 
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Some of the objections to using urethane foam insulation included the'pos-
sibility of increased costs. Tne project director computed costs of using this 
process versus using fiber glass and found that the cost would be increased 
approximately $50.00 for a 12' x 60' mobile home. This is not an appreciable 
cost, since the mobile home owner would undoubtedly save that much in fuel 
expenses within the first year. However, to the average manufacturer who pro-
duces about 2,000 mobile homes per year, it represents a considerable increase 
in cost. If the manufacturer could successfully convince the dealer and the 
dialer could successfully convince the customer, and if the increased cost were 
absorbed by the customer, everyone would benefit. The computed cost comparison 
data were not distributed to the manufacturers because Georgia Tech cannot put 
itself in the position of comparing costs on one company's product with another. 
However, the manufacturer should be able to make this comparison without 
difficulty since cost data on urethane foam were provided to those who requested 
it. 
Another objection to using urethane foam insulation was that it would take 
too long to apply. This objection is partially valid since some provision 
(like enclosing the mobile home with a curtain wall) would have to be made 
because of "over-spray" affecting adjacent areas. However, the project director 
conducted a time-and-motion study at one plant and found that it takes about 
the same time to apply the foam as to install fiber glass. . 
Although the urethane foam technology appears to be unacceptable to the 
mobile home industry, study of this technology has produced valuable information 
for use in the Housing Resources Center at Georgia Tech. This center has 
already received a valuable input from Union Camp Corporation and is presently 
working with this corporation and an architectural firm on the use of Urecomb 
panels in factory manufactured housing. 
Results of  Third Technology Transfer 
The third technology transfer (Teflon-S coating for cutting tools) was 
completed during the fourth quarter and results have been continuously monitored 
during this quarter. The data transferred to the contact companies are included 
in Appendix A, which is the information presented to the group transfer contact 
companies, and in Appendix B, which is the information presented to the direct 
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1 personal transfer companies and the written transfer companies. At the end of the fourth quarter, follow-up reports from three to twenty contact companies had not been received. Ten of the fifteen contact companies have either adopted the technology or have indicated they plan to adopt it after evaluating their local tests. Of the remaining seven companies, four had forwarded the information to their headquarters for evaluation and possible 
authorization for local implementation. Officials of the three companies who 
had lost or misplaced the Teflon-S information promised to study new copies of 
the Teflon-S information and consider adopting the new technology. Additional 
follow-up visits in the fith quarter will be made to determine their action. 
Appendix C shows a detailed analysis of replies and comments by the contact 
companies to the Teflon-S technology transfer. The Teflon-S technology ac-
quired through activities of this project is now being used by two non-contact 
companies. 
The North Carolina State University project director reported that there 
has been no feedback to them from the Teflon-S technology transfers. 
Coordination with North Carolina State University 
A project coordination meeting was held at Georgia Tech on May 8-9, 1969. 
Included was a tour of two automobile assembly plants on May 9. 
. 	Mr. E. L. Briggs, Jr., of North Carolina State University, and Mr. R. L. 
Yobs, Mr. H. L. Stiltz, and Mr. Richard Johnston of Georgia Tech toured the 
plants of General Motors at Doraville, Georgia, and Ford Motor Company at 
Hapeville, Georgia. The objective of the tour was to observe their operations 
and to obtain ideas on automation that could be used in assembling mobile 
homes and manufacturing furniture. 
Both of these plants have highly automated assembly operations with fan-
tastic inventory and materials flow problems whose solution requires the coor-
dinated use of a variety of materials handling equipment and special tools. 
Some of these relatively simple tools that could have application to the mobile 
home manufacturing industry are: 
1. Tru-Tork vibrator feeder for small parts such as screws for fastening 
aluminum panels to outside walls. 
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2. Vacuum cups for handling items such as large sheets of aluminum and 
glass. 
3. Multiple head lug machine for attaching wheel lug nuts to wheel bolts. 
4. Various methods of pre-positioning and storage of electric and pneu-
matic tools. 
5. Special tools for hard-to-handle items such as front and rear seats. 
CONCLUSION 
Tentative Evaluation of the Transfer Process  
An evaluation of the third technology transfer (Teflon-S) has substan-
tiated the earlier conclusion that it would be most difficult to transfer 
progressively complex technologies to this industry due to the low level of 
technical competence in most plants. Even with this simple technology transfer, 
it was necessary to supply much additional assistance, such as where to get 
the blades coated, how to get them coated and sharpened without being out of the 
plants over a few days, and what will it cost. 
One of the primary objectives of the project is to evaluate the relative 
effectiveness of the various techniques of technology transfer. To do this for 
each of the three technology transfers, an analysis of the action taken in 
response to each transfer by each company was made by listing the various re-
plies, which were then classified as being a positive or negative response. 
(See Appendix D.) 
It is to be noted that for all types of transfers only the direct personal 
transfer consistently had a majority of positive responses. At this half-way 
point in the project, it definitely appears that the most likely method to get 
a positive response to a technology transfer is by a direct personal approach 
by an impartial, technically qualified person. 
Other conclusions to draw from the responses are: 
1. Branch plants are often without local authority and cannot adopt even 
the simplest technological innovations until the parent headquarters receives, 
evaluates, and authorizes the technology to be used in branch plants. 
2. New technology information is not always circulated to higher manage-
ment because the information is lost, filed, taken with resigned employees, or 
just disappears, and it most often occurs from the written transfer technique. 
Second Year Plans 
At the end of the fourth quarter and first year, the original schedule is 
still being adhered to (See Quarterly Report No. 1). Evaluation of the third 
technology is almost complete and plans are being made for the fourth tech-
nology transfer. 
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The second year project plant (Appendix E) is completed, and it is ex-
pected that the transfers, evaluations, and reports will be completed according 
to the schedule. 
July and August will be a busy period because of the necessity of attend-
ing a coordination meeting with the North Carolina State University project 
director, coordination meetings with Georgia Tech's Industrial Development 
Division field office heads at Douglas and Albany, and participation in the 
Southeastern Mobile Home Institute at Mobile, Alabama, on August 5- 8. 
A considerable amount of time will be used during the final quarter to 
evaluate all of the technology transfers and to prepare the final report. 
Fifth Quarter Plans  
Fifth quarter activities will include new technology search and study, 
continued evaluation of the third transfer, preparation and transfer of the 
fourth technology, coordination meetings with North Carolina State University 
and Georgia Tech's field office personnel, and participation in the SEMI 
convention in Mobile, Alabama. 
APPENDICES 
Under a grant from the United States Department of Commerce, Office of State 
Technical Services, with matching funds from Georgia Tech, staff members of 
Tech's Industrial Development Division are working on a two-year project to 
transfer new technology to the mobile homes manufacturing industry. 
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INDUSTRIAL DEVELOPMENT DIVISION 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
TE071' 1 - 	 • ; 
USE OF TEFLON—S IN THE MOBILE HOME VA!'11.1FACTURING INDUSTRY " 
"Of all the saws I ever saw I never saw a saw that saws like this saw saws." 
The above statement is probably being repeated by several employees at 
Cullip Industries, Inc., Ellaville, Georgia, as a result of tests conducted at 
that plant during the past month. 
The Industrial Development Division at Georgia Tech, in cooperation with 
Cullip Industries, Inc., recently completed a four-week test of several repre-
sentative saw blades normally used in a mobile home manufacturing plant. The 
blades were coated with a new DuPont material, TEFLON-S, and the improvement in 
useful life (between sharpenings) was noted. A table of results of these tests, 
plus additional test results obtained in other applications is included herein. 
Removal and re-placement of saw blades in a mobile home manufacturing plant 
is an expensive process. Would you like to reduce that cost to z ? 	 3/4 ? 
Then hear this! 
TEFLON-S is a tough, non-wetting, non-stick, low-friction material that 
can be applied as a sprayed, dipped or rolled coating. It can be applied to 
12-inch circular saw blades for about $4.00 in lots of 1 to 9 and as little as 
$2.10 in lots of 50 or more (see enclosed quotation from Vanguard Industries, Inc.). 
Tests have shown that carbide tip blades coated with TEFLON-S will operate con-
siderably longer between cleanings and sharpenings than non-coated blades. At 
one furniture manufacturing pia. t the average running life of carbide tip ripsaw
blades was increased 36 times. At Cullip Industries a skill saw that normally 
required sharpening every four days was still in operation at the end of four 
weeks. 
Don't forget your wood drill bits, counter sinks, routers, shapers, etc. 
There isn't much test data available on these items, but it doesn't cost much 
to try them out. TEFLON-S is a fairly new material so we can't give you all the 
applications but we do plan to keep you advised on future developments. 
Attached is a list of DuPont licensed industrial applicators and we are 
sorry to note that there are presently none in Georgia. However, many manufac-
turers send blades outside of Georgia to be sharpened so all that would be 
required would be to have the blade sharpener forward the blades to one of the 
licensed applicators. Since some of the applicators have stated that they can 
coat and ship blades the same day they are received, this should not add over 
two or three days to the time the blades will be out of the plant. We suggest 
that a quotation be obtained from the intended applicator similar to the attached 
quotation from Vanguard. 
As you will note from the attached DuPont literature, the blade can be 
lil re-coated if the finish is damaged, but this is rarely ever necessary since 
normal scratches do not materially affect performance. 
Take a good look at this new technology. T%re think you will be pleasantly 
surprised at the potential savings. 
RESULTS OF TEFLON-S COATED SAW BLADE TESTS 
AT CULLIP INDUSTRIES, INC. 









12" - carbide-tip Gang rip saw 2 weeks 3 weeks This blade hit a nail and had 
to be removed for sharpening. 
However, it had exceeded its 
previous useful life by 50%. 
10" - carbide-tip 	Table saw 1 week 2 1i weeks This blade exceeded its pre-
vious useful life by 250%. 
10" - standard Wood mouldings 
(finishing dept.) 
4 days 5 days It is believed that this blade 
may have been removed prema-
turely because of the critical 
cutting operation and the pre-
vious history of sharpening 
every week. 
6" - standard Skill saw 4 days 
. 
4 weeks 
(still in opera- 
tion at end of 
4 weeks) 




_ 	 - 
INDUSTRI ES, INC. 	 , 
POST DFFFICE SOX 789 
ANDERSON. S. C. 29621 
IlarcIA 10, 1969 
hr. Fdchard Johnston 
ceoriia Institute of 7echnolo-7 
Industrial . )evelopl- Lent iivisioh 
1132 T . T. Peachtree street 
Atlanta, ceor[7ia 39309 
Dear fir. Johnston: 
hapoy that we -;re able to Teflon coat and ship four of 
your blades nlus the shaD2r on 7riday harch 7th via 'inited Parcel 
Service. Your one raillinT blade was 7ailen to you on Saturday. 
7o exnlain the necessity or n'ailin'7, it was necessary that we re-
coat this one hlad?.. 
Per your infer-ation, T. an list in --' heicm oar nrices for 7e -i- ion 
coatinT circular ona blades with an 2" diantr. 
Lot ,; of 50 Or rore 
	
1.50 ea. 
Lots of 26 to 49 2.70 ea. 
Lots of 10 to 19 
	
3.10 ea. 
Lots of 1 to 9 3.50 en. 
An additional char TO of 30 will •oply ocr blade for every 
two inch increase in diameter. 
'le are confident of the ood results which you will ret with 
your .demonstration to the 7,roue of 7anufacturors, and we do anpre-
ciate this onortunity to won: with you and hohe that you will 
allow us to serve you often. 
Yours truly,. 
Ticpy H. BOOTS 
Executive Vice 7residE:nt 
rhh/n 
poi  
r1 r617111 .7a rl • . OCT [.,LbLii,L.11:17.1 SERVICE 
E. I. DU PONT DE NEMOURS & COMPANY 
INCORPORATED 
PUBLIC RELATIONS DEPARTMENT 
WILMINGTON, DELAWARE 19898 
FURNITURE INDUSTRY AWARD 
GOES TO "TEFLON-S" FINISH 
Furniture manufacturers recently chose Du Pont's new, 
tough "Teflon-S" finish for cutting tools to receive one of seven 
first-place "Challenge To Change" awards. More than 100 products 
were entered in this competition which recognizes significant 
research and development contributions to tL: industry. 
Trophies were awarded during the 14 .,_tional Association of 
• 
Furniture Manufactlx2eQ:As Industrial ► oodworlAng Machiner,. and 
Furniture Supply Fair, September 14-18, in Louisville, Ky. One 
other first-place recipient, American Machine & Foundry's Versatran 
Division, was a United States firm; four awards went to furniture 
machinery firms froA the Republic of Gemany; and one went to an 
Austrian machinery firm. P.I.Y's entry was a fully automated and 
programmed robot for use with woodworking ru^chines. 
The "Challenge To Chan e" trophy is the second major award 
"Teflon-S'! has received since it was introduced early last year. 
The first one, the "Popular Science Award," was announced by Popular 
Science :iagazin,; in a special award issue last December as an 
"outstanding contribution to American living in fields of interest 
to PS readers." 
"Teflon-S" finish for carbide-tipped circular saws, 
drill bits, and other woodcutting tools was entered in the 
"Challenge To Change" competition after comparative furniture 
production tests indicated: 
•Decreased production costs because more cuts 
could be made without gum building up and necessitating re-
moval for cleaning. 
•Less burning of the cut because the cutting 
tools produced less frictional heat. 
•Precision cutting for a longer period of time be-
cause the undisturbed saw blades were allowed to "joint 
themselves in." 
•Reduced frictional drag for less burden on machines. 
Test results included evaluation at MPI Industries, 
Inc., Jackson, Miss., and Boro Wood Products Company, Inc., 
Bennettsville, S.C. MPI found a blade coated with "Teflon-S" 
ran 76 days before it had to be removed, not for cleaning, but 
for resharpening. Uncoated blades normally must be cleaned 
every eight hours to remove gum and resin build-up on the 
blade sides. Boro Wood also reported excellent results with 
blades coated with "Teflon-S" and indicated it intended to 
experiment further with carbide router bits and drill bits. 
More than 30 hardware manufactuers are of;',-!; 
pruners, grass shears, saws, and other consumer itc.; coated 
F 
with "Teflon-S" which provides such advantages as tool-clean-
ing ease, rust resistance, longer life, and easier operations. 
"Teflon-S" finishes also are used or being eval-
uated for a number of other industrial and institutional 
end uses such as a coating for conveyors, chutes, and other 
bulk materials-handling equipment; paper, textile and 
packaging machinery; many types of molds; and adhesive-bonding 
tools used in various types of manufacturing operations. 
### 
Editorial Contact: Lloyd E. Mackall, Public Relations Depart-




Comparative furniture production tests were conducted at MPI Industries, Inc., Jackson, Miss., on a carbide-tipped circular saw 
coated with Du Pont's new tough "Teflon-S" finish (top) and a similar uncoated saw (bottom). The uncoated blade ran one eight-hour 
shift and had to be removed for cleaning because of excessive gum and resin buildup. The blade coated with "Teflon-S" ran for 76 
days or 152 eight-hour shifts before it had to be removed because the teeth required resharpening. Furniture manufacturers recently 
chose "Teflon-S" finish to receive one of seven first-place "Challenge To Change" awards as a significant contribution to the industry. 
In addition to reducing sap buildup, the coating provides longer running time between resharpening, freer running in the cut and 
reduction of blade to wood friction for less motor drag. 
vro 




Irequires specialized techniques 
as well as considerable "know-how." 
To make a coating service available to you, 
we have licensed 
a number of qualified applicators. 
These applicators are identified 
by this emblem. It's your assurance 
that you are dealing with a firm 
qualified to apply TEFLON finishes. 
0 DuPont approved finish \\■ 
self lubricating, 
. no stick, easy clean, 
no rust 
'Rel. U.S. Pat. Off. for Du F:.; -.1's rton-slick 
I ; 	, 	fr'r1 77 
L.hCi 
INDUSTRIAL DEVELOPMENT DIVISION 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
1132 WEST PEACHTREE STREET, N.W., ATLANTA, GEORGIA 30309 
Under a grant from the United States Department of Commerce, Office of State 
Technical Services, with matching funds from Georgia Tech, staff members of 
Tech's Industrial Development Division are working on a two-year project to 
transfer new technology to the mobile homes manufacturing industry. 
APPENDIX B 
I. 	 I 
USE OF TEFLON—SIN THE MOBILE HOlE r.,:iNUFACTURING INDUSTRY 
How much could you save annually if you increased the life of your saw blades 
by a factor of three or more? It can be done with DuPont's new TEFLON-S. 
Take a look at the attached literature and see what the furniture manufactur-
ing industry has accomplished with this material. Note that in one furniture 
manufacturing plant the average running life of carbide tip ripsaw blades was 
increased 36 times. 
TEFLON-S - is a tough, non-wetting, non-stick, low-friction material that can 
be sprayed, dipped or rolled. However, the application of TEFLON-S requires 
specialized techniques and should be applied only by a DuPont licensed company. 
A list of these companies is included in the enclosed DuPont pamphlet. As a means 
of determining the cost of having saw blades coated, we obtained the following 
quotation from Vanguard Industries, Inc., P. 0. Box 789, Anderson, South Carolina 
29621. (This firm does not appear on the DuPont list since they were licensed 
after the list was printed.): 
Prices for coating 8" diameter saw blades 
Lots of 50 or more $1.50 ea. 
Lots of 20 to 49 2.70 ea. 
Lots of 10 to 19 3.10 ea. 
Lots of 1 	to 9 3.50 ea. 
Add 30c per blade for each two inch increase in diameter. 
Since most mobile home manufacturers do not carry a. large inventory of blades, 
we suggest that when you ship blades out to be sharpened, you have the sharpening 
company ship the blades to one of the applicators. We also suggest that you obtain 
a quotation from the intended applicator. Several firms have indicated that they 
can normally coat and ship blades the same day they are received. 
Take a good look at this new technology and use it to save some of those 
maintenance expenses. Don't just stop with saw blades either. Try it on your 
drill bits, routers, counter sinks, etc. We don't have much additional data on 
other applications of TEFLON-S since it is a relatively new material. However, 
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10 2 3 5 
1 1 1 3 3 
8 17 8 15 18 6 34 38. 72 
Action Taken by Company 
1.+ None but some indication of possible future adoption. 
2.- None an no indication of ever intending to adopt technology. 
3.- Are presently using a similar technology and therefore will 
not use transferred technology. 
4.- Were already using transferred technology. 
5.- Have previously used and discarded transferred technology. 
6.- Will not: use new technology because it 
(a) Costs too much 
(b) Too hard to adapt 
(c) Other 
7.- Did not remember seeing information or else someone had 
misplaced it or it had not been circulated. 
8.- Information forwarded to company headquarters with no feed-
back from headquarters. 
9.+ Information forwarded to company headquarters with or without 
feedback from headquarters and with some positive local action. 
10.+ Information passed to local production people but with no 
action yet but indications that technology will be tried. 
11.+ Technology now implemented or being implemented. 
12.+ Techno1og information, acquired through B-343 project activi-
ties, being used by other non-contact companies. 
13.-f Technology well received. 
14.+ Wants to tc:st technology locally. 
Project No. 	B,343 
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BACKGROUND 
In June 1968, the Office of State Technical Services, U. S. Depart-
ment of Commerce, awarded grants totaling•$123,431, to be matched equal-
ly by state funds, to the Industrial Development Division (IDD) of the 
Georgia Institue of Technology and the Industrial Extension Service 
(IES) of North Carolina State University for a two-year joint Special 
Merit Project, effective July 1, 1968. The purpose of the program is 
to demonstrate the application of technology transfer techniques to 
two contrasting regional industries. In North Carolina, the upholstered 
furniture industry, a traditional industry with a reputation for being 
relatively slow to take advantage of technological change, was selected. 
In Georgia, the mobile home industry, an emerging industry generally 
considered to be technically advanced and receptive to innovation, was 
chosen. 
Objectives  
The overall objectives of the joint program are to identify the most 
effective methods of technology transfer and to determine whether they 
differ for traditional and emerging types of industry. 
Objectives of the Georgia Tech segment of the program (OSTS Grant 
No. 1310-001) are as follows: 
1. To identify new technology appropriate to the mobile home indus-
try within the State of Gebrgia, and to effectuate the transfer of that 
technology by various techniques. 
2. To evaluate the relative effectiveness of the various techniques 
of technology transfer. 
Plan of Procedure  
The first month of project activity in 1968 was devoted to prepara-
tion of a Plan of Procedure which was included in Quarterly Report No. 
1 (July 1, 1968, to October 1, 1968). The plan set forth a detailed 
schedule of activity for the first year of the project and was divided 
into three phases. 
-1- 
Phase I - Initial Planning and Technology Search. Phase I was com-
pleted on schedule during the first quarter and is fully covered in 
Quarterly Report No. 1. 
Phase II - First and Second Technology Transfer. Phase II was sched-
uled for completion during the third quarter and was partially reported 
in Quarterly Report No. 2 (October 1, 1968, to January 1, 1969). Except 
for extension of time for technology transfer effectiveness study, Phase 
II was completed on schedule and is reported herein. 
Phase III - Third Technology Transfer and Project Evaluation. The 
third technology transfer scheduled for the third quarter was completed, 
but additional time will be spent evaluating this transfer during the 
fifth quarter. 
Summary of First Quarter Activities  
The first quarter was devoted to procedure planning, publicity re-
leases, coordination with North Carolina State University, coordination 
with Industrial Development Division (IDD) field personnel, visits to 
mobile home manufacturing plants in Georgia, participation in the South- . 
eastern Mobile Housing Institute (SEMHI) Convention, attendance at the 
Man and His Shelter Conference at the National Bureau of Standards, se-
lecting contact companies, gathering and studying literature on new 
technology, and preparation for the first technology transfer. 
Summary of Second Quarter Activities  
The second quarter was devoted to the first technology transfer (use 
of the Gang-Nail system of roof truss fabrication), evaluation of trans-
fer effectiveness of the first transfer, and selection and transfer of 
the second technology (urethane.foam insulation). A report on the sec-
ond technology transfer was included in Quarterly Report No. 3. 
Summary of Third Quarter Activities  
The third quarter was devoted to the third technology transfer 
(Teflon-S for saw blades, shapers, drill bits, etc.), evaluation of 
transfer effectiveness f6r this technology, and preparation of a new 
Project Plan (schedule) for the second year of the project. 
-2- 
Summary of Fourth Quarter Activities  
The fourth quarter was devoted to the completion of the third tech- 
. 
nology transfer (Teflon-S coating for wood cutting tools) and the mon- 
itoring of the results of this transfer, along with earlier transfers. 
The selection and evaluation process was continued for future technology 
transfer subjects. The end of the fourth quarter marked the departure 
of Harry L. Stiltz, project director for the first year. 
FIFTH QUARTER ACTIVITIES 
Prologue 
The plan of procedure for this Special Merit Project envisioned the 
rhythmical repetition of Phase II and Phase III during the fifth, sixth 
and seventh quarters of the two-year project. The departure of Harry 
L. Stiltz and the search for, and selection of, a qualified successor 
consumed the month of July, 1969. This interval interrupted the rhythm, 
but the effect was minimized by the efforts of Frank J. Clarke and 
Richard Johnston. Charles I. Poole, P.E., assumed the duties of Project 
Director August 4, 1969. 
Southeastern Mobile Housing Institute, Second Annual Meeting  
Frank J. Clarke and Charles I. Poole attended the Southeastern Mobile 
Housing Institute's (SEMHI) second annual meeting in Mobile, Alabama, on 
August 5-8, 1969. 
SEMHI is a regional mobile living association providing services for 
seven southeastern state associations. SEMHI devotes its entire efforts . 
and finances to one goal--enhancing the image of mobile housing to attain 
full sales potential at the grass roots level. 
An excellent program was presented, highlighted by a presentation by 
S. Porter Driscoll, Director of the Architectural Division of FHA-HUD, 
of "Operation Breakthrough." 
Another presentation, of special interest, was made by R. Douglas 
Kerr, representing the Southern Furniture Manufacturers' Association. 
Mr. Kerr gave the background and status of "Operation Bluesky", the 
joint project of SEMHI and the Southern Furniture Manufacturers Associa-
tion to develop and demonstrate a mobile home designed and decorted by 
the Home Economics Department of the University of North Carolina. 
Attendance at this meeting enabled the Project Director to meet many 
of the leaders of the mobile housing industry, several of whom partici-
pate in our Special Merit Project. Of some disappointment was the obvi-
ous lack of interest in research projects that would enhance the posi-
tion of the industry in the future and a related reluctance to consider 
the production of modular housing to fill a well documented present re-
quirement. 
-4- 
Coordination with North Carolina State University 
Mr. Frank J. Clarke and Charles I. Poole visited Mr. E. L. Briggs, 
Jr., Project Director, Special Merit Project, North Carolina State Uni-
versity, Raleigh, North Carolina, on September 3, 1969. This visit pro-
vided an opportunity for the two Project Directors to become acquainted 
and to coordinate plans for the ensuing year. Some time was spent with 
John Hart and John R. Canada of North Carolina State University's 
Industrial Extension Service. 
Fourth Technology Transfer 
The search for meaningful technology, which might become the subject 
of a technology transfer, is an almost continuous process. The fact 
that direct labor costs in the mobile home plant represent a low per-
centage of the total cost of a mobile home (nationally, 8 to 12 percent) 
tends to eleminate those techniques requiring sizeable investments in 
labor saving devices. In general, their costs simply are not amortizable 
over any reasonable period of time. Earlier quarterly reports have rec-
ognized the shortage of management personnel induced by the burgeoning 
growth of the mobile housing industry. This trend is very evident in 
Georgia. During the first eight months of 1969, Georgia Development  
News identified twelve new or enlarged mobile home manufacturing plants 
in Georgia. At this point in time, it appears that management personnel, 
involved in a struggle to establish themselves and meet unprecedented 
production demands, are not receptive to innovative techniques. 
The three earlier technology transfers were production oriented, i.e., 
automatic roof truss assembly through use of a Gang-Nail system; an im-
proved insulation technique using Urethane, foamed in place; and the 
application of a new material, Teflon-S, to saw blades and other wood 
cutting and shaping blades. Each of these transfers involved different 
levels of technical sophistication, but all could be classed as "hard" 
technology. 
Cooperating with North Carolina State University, the fourth transfer 
involved management ("soft") information. Use was made of a presentation 
prepared for the upholstered furniture industry. The presentation in-
cludes a booklet which is a printed reproduction of a lecture given by 
-5- 
• Prof. Arthur X. Deegan, II, of the University of Michigan, before the 
Fortieth Annual Convention of the National Association of Furniture 
Manufacturers. The title of the booklet is "Management By Objectives." 
Also included was an interview-checklist designed to implement the 
recommendations contained in the booklet. Bulletin 3-69 (See Appendix 
A) was prepared to transmit the package. Also included was a question-
naire designed to update Project files on responsible individuals in 
each firm, generalized production information and interest in receiving 
information concerning possible new products they might. manufacture. 
These packets are being delivered to all mobile home manufacturing 
plants in Georgia. Industrial Development Division field personnel are 
delivering them in the Albany/Douglas areas. Other areas will be covered 
by mail. At the quarter's end, these deliveries are still being made. 
(See Appendices). 
Fifth Technology Transfer 
As the quarter ended, a subject had been selected for the next trans-
fer and the art work and other supporting data were being prepared. 
Evaluation of Previous Transfers  
Implementing the decision reported in Quarterly Report No. 4, the 
evaluation periods for transfer effectiveness have been extended and 
these evaluations, for prior transfers, are continuing. Although sub-
sequent Quarterly Reports may contain preliminary evaluations, the Final 
Report will contain the final evaluation of all transfers. 
Sixth Quarter Plans  
Sixth quarter activities are expected to include the continuing 
search for, and evaluation of, appropriate subjects for transfer, the 
transfer of the filth technology evaluation of previous transfers, co-
ordination meetings with Georgia Tech's field office personnel and 
response to peripheral informational queries. 
Miscellanea 
There have been a number of interesting spin-offs related to the 
various technology transfers. 
-6- 
IDD's Henry C. Sawyer has used the information, developed for the 
Teflon-S transfer, in contacts with wood working industries undertaken 
as part of Industrial Services. 
Project staff members of Georgia Institute of Technology and North 
Carolina State University were instrumental in bringing the Southern 
Furniture Manufacturers Association (SFMA) and the Southeastern Mobile 
Housing Institute (SEMHI) together to cooperate in a program of innova-
tion in mobile home furnishings. With financial support of the two 
associations, a mobile home will be provided by a SEMHI•member and 
interior design will be performed by the Home Economics staff of the 
University of North Carolina, using products of members of SFMA. There 
is a strong possibility that the mobile home will be insulated with 
urethane--a direct result of the urethane technology transfer initiated 
in Georgia and subsequently repeated in North Carolina. Another proba-
ble innovation is the use of rough sawn finished plywood for the exterior 
skin of the mobile home. 
Through a contact in Georgia Tech's Industrial Development Division, 
Kurt Salmon Associates Inc., a leading southeastern management consult-
ing firm, will participate in the furniture round table conferences 
initiated by North Carolina State University. 
CONCLUSION 
Observations  
At the conclusion of the quarter, the project is essentially on 
schedule. It appears that the successful transfer of technical infor-
mation is perhaps a much slower process than had been anticipated, and 
that for best results, there must be continuing support and stimulation 
for even rather simple, basic concepts to be adopted. The more sophis-
ticated concepts require a long educational process. 
Under a grant from the United States Department of Commerce, Office of State 
Technical Services, with matching funds from Georgia Tech, staff members of 
Tech's Industrial Development Division are working on a two-year project to 
transfer new technology to the mobile homes manufacturing industry. 
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ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
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APPENDIX A 
MANAGELlEi,r1 CY OSJECTIVES 
The project to transfer new technology to the mobile home industry, being con-
ducted by the Industrial Development Division of Georgia Institute of Technology, 
is a joint program cot-Leine ted in. cooperation with the Industrial Extension Service 
of North Caroline State. University. North Carolina State University is working with 
the upholstered furn5.ture industry. 
One of the moat popular programs E. L. Briggs, Jr. , Project Director for North 
Carolina State University, has presented concerns 'Management By Objectives" 
a technique which has received wide acceptance in the management profession. 
Our purpose here is two fold. First, there is included a booklet entitled 
"Management By Objectives" by Arthur X. Deegan, II, which contains an Interview-
Checklist (green) used as a part of this technique. Also included is a Techno-Gram 
(yellow) prepared by N.C.S.U. to introduce you to Management By Objectives. Please 
remove the botton portion of the yellow Techno-Gram and mail it to the address 
shown, after checking the appropriate squares. This form may also by used for order-
ing additional Interview-Checklis is . 
Second, we want to compile an up-to-date directory of mobile home Ime , dular hous-
ing firms now .operatIng in Georgia, and some generalized production information. The 
attached questionaire has been designed to require a minimum amount of time to com-
plete. Upon receipt of these completed questionaires, a directory will be compiled 
and made available to the industry and other interested_ parties. 
Help us help you - complete the botton portion of the yellow sheet and mail it 
to North Carolin .a. State. Complete the white questionaire and mail it to the address 
shown. 
APPENDIX B 
MOBILE HOME/MODULAR HOUSING 
QUESTIONAIRE 
Name of Firm 
Mailing Address 
Plant LOcation 
Town 	 , Georgia 
Zip Code 
Telephone Number 
Affiliated with/Subsidary of 
Name 
Mailing Address 
Responsible Individual to Contact: 
Name 	 Title 
We produce 1-7 Mobile Homes / / Modular Housing 
Mobile Homes are: 
17 10 wides [-7 12 wid-es T-7 double wides /-/ other 	 
/77 40_' 49' long [7 50' 59' long IT] 60' 69' long T-7 other 
Average Production:    per day. 
Plant configuration: 
1-7 End-to-end 	Side-by-side ! / Combination 
Approximate size: sq. ft. 
We produce Modular Units for: 
(77 Housing / 	/ Offices L17 Classrooms f=7 Motels / / Other 
Widths of units: 
Lengths of units: 	  
- Are you interested in hearing about new products your firm might make [77 yes I-7 no 
Return Questionaire to: 
Charles I. Poole, P.E. 
Industrial Development Divison 
Georgia Institute of Technology 
1132 W. Peachtree Street N. W. 	- 
Atlanta, Georgia 30309 
-10- 
APPENDIX C 
UPHOLSTERED FURNITURE INDUSTRY 
I TRIAL EXTENSION SERVICE NORTH CAROLINA STATE UNIVERSITY OFFICE OF STATE TECHNICAL SERVICES 	SOUTHERN FURNITURE MFG. ASSN. 
JOWL OF ENGINEERING 	 RALEIGH, NORTH CAROLINA 	 U. S. DEPARTMENT OF COMMERCE HIGH POINT, NORTH CAROLINA 
AUGUST 20, 1969 
MERE DO YOU PLAN TO GO ON YOUR NEXT VACATION? OBVIOUSLY, YOU WILL TALK IT OVER FIRST AND 
DECIDE WHERE YOU WANT TO GO. THEN YOU WILL PROBABLY GET OUT A ROAD MAP, LOCATE YOUR DESTI-
NATION, AND DECIDE ON THE BEST ROUTE TO IT. 
CAN YOU IMAGINE LOADING ALL THE KIDS IN THE CAR, STARTING THE ENGINE AND SAYING, "WELL, 
WHERE SHOULD WE GO?" IT IS SURPRISING HOW MANY BUSINESSES ARE RUN JUST THAT WAY WITH 
ALMOST NO IDEA WHAT THE COMPANY'S GOALS ARE FOR NEXT YEAR, OR FOR FIVE OR TEN YEARS FROM 
TODAY . 
MANAGEMENT BY OBJECTIVES IS A PROCEDURE FOR DECIDING WHERE YOUR BUSINESS MUST BE IN ONE, 
FIVE, AND TEN YEARS AND FOR CREATING AN UNDERSTANDING AMONG ALL IMPORTANT EMPLOYEES HOW 
BEST TO ACHIEVE THE GOALS AGREED UPON. THE TRIP'S DESTINATION IS DECIDED, AND THE BEST 
ROUTE TO IT IS LAID OUT AS COMPLETELY AS POSSIBLE. 
EVANAGER OF A SUCCESSFUL BUSINESS, YOU PROBABLY ARE USING EVERY DAY THE TECHNIQUES OUT-
LINED IN THIS BOOKLET, THOUGH PERHAPS NOT IN THIS FORMAL SYSTEM. WE HOPE THIS WRITING WILL 
HELP YOU TO ORGANIZE YOUR PLANNING AND SECURE AGREEMENT AMONG ALL HANDS ON THE BEST WAY TO 
ACCOMPLISH YOUR COMPANY'S GOALS. 
FYOUR COMPANY IS ONE OF THE MANY WHICH NOW USES MBO, WE HOPE THE INTERVIEW" CHECKLIST WILL 
APPEAL TO YOU AS A GOOD WAY OF PUTTING ON RECORD THE ASSIGNMENTS OF EACI-114A14AND DEPARTMENT. 
'C. . . THE BEST WAY WE KNOW NOW TO DO THE JOB OF BEING A MANAGER." 
E. L. BRIGGS, JR. 
PROJECT DIRECTOR 
CUT ON THIS LINE 
TG-13 INDUSTRIAL EXTENSION SERVICE 
School of Engineering 
North Carolina State University 
Box 5506 
Raleigh, North Carolina 27607 
pour company is now using MBO. 
❑ We plan to begin using MBO. 
O Please send a free supply of MBO Interview-Checklists. We will require 
❑ Add my name to the free IES Newsletter subscription list. 
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BACKGROUND 
In June 1968, the Office of State Technical Services, U. S. Depart-
ment of Commerce, awarded grants totaling $123,431, to be matched equal-
ly by state funds, to the Industrial Development Division (IDD) of the 
Georgia Institute of Technology and the Industrial Extension Service 
(IES) of North Carolina State University for a two-year joint Special 
Merit Project, effective July 1, 1968. The purpose of the program is 
to demonstrate the application of technology transfer techniques to 
two contrasting regional industries. In North Carolina, the upholstered 
furniture industry, a traditional industry with a reputation for being 
relatively slow to take advantage of technological change, was selected. 
In Georgia, the mobile home industry, an emerging industry generally 
considered to be technically advanced and receptive to innovation, was 
chosen. 
Objectives  
Plan of Procedure  
tion of a Plan of Procedure which was included in Quarterly Report No. 
effective methods of technology transfer and to determine whether they 
differ for traditional and emerging types of industry. 
try within the State of Georgia, and to effectuate the transfer of that 
technology by various techniques. 
of technology transfer. 
1 (July 1, 1968, to October 1, 1968). The plan set forth a detailed 
schedule of activity for the first year of the project and was divided 
into three phases. 
The first month of project activity in 1968 was devoted to prepara- 
Objectives of the Georgia Tech segment of the program COSTS Grant 
No. 1310-001) are as follows: 
The overall objectives of the joint program are to identify the most 
2. To evaluate the relative effectiveness of the various techniques 
1. To identify new technology appropriate to the mobile home indus- 
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Phase I - Initial Planning and Technology Search. Phase I was com-
pleted on schedule during the first quarter and is fully covered in 
Quarterly Report No. 1. 
Phase II - First and Second Technology Transfer. Phase II was sched-
uled for completion during the third quarter and was partially reported 
in Quarterly Report No. 2 (October 1, 1968, to January 1, 1969). Except 
for extension of time for technology transfer effectiveness study, Phase 
II was completed on schedule and is reported herein. 
Phase III - Third Technology Transfer and Project Evaluation. The 
third technology transfer scheduled for the third quarter was completed, 
but additional time will be spent evaluating this transfer during the 
fifth quarter. 
Summary of First Quarter Activities  
The first quarter was devoted to procedure planning, publicity re-
leases, coordination with North Carolina State University, coordination 
with Industrial Development Division (IDD) field personnel, visits to 
mobile home manufacturing plants in Georgia, participation in the South-
eastern Mobile Housing Institute (SEMHI) Convention, attendance at the 
Man and His Shelter Conference at the National Bureau of Standards, se-
lecting contact companies, gathering and studying literature on new 
technology, and preparation for the first technology transfer. 
Summary of Second Quarter Activities 
The second quarter was devoted to the first technology transfer (use 
of the Gang-Nail system of roof truss fabrication), evaluation of trans-
fer effectiveness of the first transfer and selection and transfer of 
the second technology (urethane foam insulation). A report on the sec-
ond technology transfer was included in Quarterly Report No. 3. 
Summary of. Third Quarter Activities  
The third quarter was devoted to the third technology transfer 
(Teflon-S for saw blades, shapers, drill bits, etc.), evaluation of 
transfer effectiveness for this technology, and preparation of a new 
Project Plan (schedule) for the second year of the project. 
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Summary of Fourth Quarter Activities 
The fourth quarter was devoted to the completion of the third tech-
nology transfer (Teflon-S coating for wood cutting tools) and the mon-
itoring of the results of this transfer, along with earlier transfers. 
The selection and evaluation process was continued for future technology 
transfer subjects. The end of the fourth quarter marked the departure 
of Harry L. Stiltz, project director for the first year. 
Summary of Fifth Quarter Activities 
The fifth quarter marked the arrival of Charles I. Poole, P.E., to as-
sume the position of project director. Frank J. Clarke and Charles I. 
Poole attended the Southeastern Mobile Housing Institute's second annual 
meeting in Mobile, Alabama, on August 5-8, 1969. A coordination meet-
ing was held at Raleigh, North Carolina, between Frank Clarke and Charles 
I. Poole, representing Georgia Tech, and E. L. Briggs, Jr., John Hart 
and Dr. John R. Canada, representing North Carolina State University. 
The fourth technology transfer (Management By Objectives) was complet-
ed. Material for the fifth technology transfer was prepared. 
SIXTH QUARTER ACTIVITIES 
Fifth Technology Transfer 
As part of the orientation and familiarization with this Special Mer-
it Project, the Project Director visited (and continues to visit) vari-
ous manufacturers of mobile homes. In addition to familiarization, the 
visits provided an opportunity to observe areas in which there is a pos-
sibility for worth-while technology transfers. 
In the initial visit, it was observed that production workers were 
performing finishing operations and other close, detailed work requir-
ing good light which was not available. When questioned, the workers 
stated that regular extension cords, with incandescent lamps, generated 
too much heat and added to the worker's discomfort. There was the ad-
ditional hazard that the lamp would come in contact with finished sur-
faces, such as the walls, drapes or carpet, and burn these surfaces. 
It was also observed that as the mobile home neared the end of the pro-
duction line, there were a multiplicity of air and electrical lines in 
the doorway. These multiple lines not only had to be removed as the 
mobile home moved to successive stations, on the production line, but 
they represented a hazard to employees carrying material, tools, furni-
ture, etc., through the doorway. Subsequent visits to other plants sub-
stantiated these observations. Some plants had fabricated light stands 
from large wood spools. Others had fabricated a "shoe-shine box" like 
device which included a nultiple electric out-let and a light. All of 
these devices used incandescent lamps without any type of guard. 
The aircraft industry, when faced with similar problems, utilizes a 
cool fluorescent lamp on an extension cord for lighting and a multiple 
outlet air receiver (called a "pig") to reduce the number of air lines in 
a work area. 
Discussions with the field personnel and others connected with the 
project developed a consensus that these so-called "production aids" 
should become part of a transfer. Technology Transfer Bulletin 4-69 
(see Appendix A) was prepared outlining the idea and giving instructions 
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for fabricating and/or purchasing the aids. 
In keeping with our decision to use three methods of transfer, i.e., 
by written materials, direct personal transfer and group presentation, 
it was decided that additional material should be used in the group pres-
entation to justify bring the sample group together. Because of a rath-
er extensive background in plant engineering, the Project Director, in 
visits to the mobile home manufacturing plants, had made it a point to 
discuss the pneumatic system (which all mobile home plants have, but 
utilize in varying degree) with his escort. It became obvious, to the 
Project Director, that plant personnel had little technical knowledge 
concerning these systems and almost universally failed to service filter-
ing and tool lubricating devices normally installed as part of the pneu-
matic system. The Project Director decided to include, in the group pres-
entation, a seminar on compressed air systems. Arrangements were made to 
have examples of the production aids available. Mr. Robert L. Pound, 
District Sales Manager for Bostitch, agreed to make a presentation cover-
ing the elements to be considered in the design and operation of a com-
pressed air system. Bostitch air tools are widely used in the mobile 
home manufacturing industry in Georgia. During the planning sessions, 
Mr. Pound commented that Bostitch had encountered considerable resistance 
to their recommendations for adequate pneumatic systems and a general tend-
ency, on the part of the mobile home manufacturer, to blame the tool for 
operating problems that were actually related to inadequate pneumatic air 
systems. 
Although the general plan for this transfer had been discussed in some 
detail with one of IDD's field representatives, when the invitations (See 
Appendix B) were mailed to the field offices for distribution, the value 
of the transfer was questioned by the field personnel. As a result, a 
quick survey was made among a few of the members of our sample. This 
survey confirmed the initial impression of the field personnel. As a 
result, it was decided to cancel the group presentation and to make the 
transfer by written and personal contact only. Appendix C lists the 
firms in each of these categories. Appendix D summarizes the field per-
sonnel's feelings. 
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This summary does indicate that there is a problem, of some magni-
tude, in this area. At least one, out of four, firms had experienced 
"burning up of compressors", a major and expensive component of the pneu-
matic system. It also suggests that the transfer of technology, already 
available from commercial sources, although desirable under the parame-
ters of this project, may not be acceptable to the industry. 
It is of at least passing interest, that the first plant the Project 
Director visited (albeit a North Carolina firm) subsequent to these in-
cidents, was also experiencing at least one problem. In the station 
where the underlayment was installed in the floor system, two operatives 
were using air tools to nail the underlayment to the framing system. 
Three operatives were following after the first two, using common hammers 
to finish driving the nails. When the foreman was questioned about this 
practice, he indicated that he felt the air tools were not operating prop-
erly because of lack of pressure. A careful check of the system revealed 
condensate in the lines and other indications of a lack of maintenance on 
the system, but in spite of these conditions pressure was well within the 
recommended limits for the tool. The real problem was the lines supply-
ing the tools. They were too small to move the volume of air the tools 
required. 
All of which points to an interesting dilemma. How do you provide as-
sistance (or should you even attempt to do so) to a firm which is unable 
to recognize that a problem even exists? 
Seventh Quarter Plans 
Seventh quarter activities are expected to include preparation and 
transfer of the sixth (and final) technology, coordination meetings with 
the North Carolina State Project Director and Georgia Tech's IDD person-
nel and response to peripheral informational queries. A Georgia mobile 
home manufacturers' directory probably will be issued. 
Miscellanea  
An article on technology transfer was prepared for the STATE TECHNICAL 
SERVICES NEWSLETTER. See Appendix E. 
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The Project Director accompanied a group of Latin American profes-
sionals, participants in the International Internship Program conducted 
by IDD's International Development Section, on a tour of a mobile home 
manufacturing plant at Gainesville, Georgia. 
The Project Director participated in applying urethane insulation on 
the walls and roof of the mobile home being built as a joint project be-
tween the Southeastern Mobile Housing Institute and the Southern Furni-
ture Manufacturers Association in their "Operation Bluesky." 
Arrangements were completed for MOBILE HOME/RECREATIONAL VEHICLE DEAL-
ER magazine to publish a series of monthly technical articles, utilizing 
technology transfer subjects from this Project where possible, prepared 
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Under a grant from the United States Department of Commerce, Office of State 
Technical Services, with matching funds from Georgia Tech, staff members of 
Tech's Industrial Development Division are working on a two-year project to 
transfer new technology to the mobile homes manufacturing industry. 
 
   
TECHNOLOGY TRANSFER BULLETIN 4 -69 
PRODUCTION AID FOR THE MOBILE HOME MANUFACTURING INDUSTRY 
Earlier Technology Transfers have involved a new component manu-
facturing technique (automatic roof truss assembly through use of a 
Gang-Nail system), an improved insulation technique (Urethane, foamed 
in place), and the application of a new material (TEFLON-S) to saw 
blades and other wood cutting and shaping tools. 
Now let's consider some production aids that should: 
o Reduce clutter in the manufacture of Mobile Homes 
o Improve working environment 
o Reduce distances production workers must walk 
o Reduce time to clear Mobile Homes for movement 
to next station 
First, consider a multiple outlet air receiver which is known as 
a "pig" in the aircraft manufacturing industry. Figure No. 1 depicts 
a basic design although variations are encouraged to make the "pig" 
more adaptable to specific applications. To reduce pressure loss, the 
air line supplying the "pig" should be kept as short as practicable 
and a 3/4-inch line is recommended although a 1/2-inch line may suffice, 
if plant air pressure is adequate. 
One suggestion is to place a "pig" in the mobile home as it moves 
down the line, with each workman connecting his tools to the "pig", 
eliminating the many individual air lines in the doorway. Shorter in-
dividual air lines could be used. When the mobile home is advanced to 
the next station, each worker removes his tools and lines and the fore- 
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man removes the air line supplying the "pig". As the mobile home moves 
from station to station, the process is repeated. On the other hand, 
the "pig" could be removed and kept at the same station all of the time. 
And how about applying the same idea for the electrical tools? 
Although there are such extension cords available commercially, Figure 
No. 2 provides the basic information necessary to fabricate one in-plant. 
Again, the cord should be kept as short as practicable and used with a 
20 amp. or larger circuit. You could go one step further and mount the 
outlet box on the end of the "pig". See Figure No. 3. 
One final suggestion. Have you considered using "cool" lights 
for illuminating the interior of the mobile home as it moves along the 
production line? This modern adaptation of the fluorescent lamp pro- 
vides a light on an extension cord which is cool, light weight and casts 
no shadows - a real boon to employee comfort and efficency. An attached 
sheet describes one such light which is commercially available. 
FIGURE 1 


















4" STEEL PIPE 
- 1 0- 
CLAMP 
SECURELY 




<--- HEAVY DUTY 
3-PRONG PLUG 
HEAVY-DUTY, TYPE S OR SO, 
12 GAUGE, 3 WIRE EXTENSION 
CORD NOT MORE THAN 50 FEET LONG 
FIGURE 2 
FIGURE 3 
FLUORESCENT PORTABLE HAND LAMP 
Available thru: 
Compact, heavy duty trouble lights for those jobs requiring 
maximum light, minimum heat, and utmost safety. 
• "SAFETY YELLOW" quality built into hand lamp and cord 
set. 
• The Fluorescent Hand Lamp offers superior resistance to 
physical abuse. 
• "SAFETY YELLOW" NEoTEXv DOUBLE INSULATED 
construction of handle, cord set and ballast does not require 
grounding. 
• Available in either 15 Watt or 30 Watt size, with various 
length cords. 
CHECK THESE FEATURES: 
Lamp Specifications 	 15W. 	30W. 
Lumen Output: (initial) 	  750 	1900 
(at 40% rated life)  620 	1600 
Lamp Life: (hours) 	  7500 — 
Hand Lamp size: 2" dia., length 	  25" 	42" 
A Safety Yellow Cord with replaceable back-wired SAFEWAY Plug Cap. 
B 
	
Shockproof, virtually unbreakable plastic shield protects fluorescent 
tube, guards against shattered glass. 
C 	Handles and end caps: Oil-Proof Safety Yellow Neotex handle and 
caps seal around plastic shield. 
D 	Two special hinged hooks on hand lamp and one on ballast permit 
amounting in any position.  
WHITMAN ASSOCIATES 
Atlanta, Ga. 30303 
Phone 521-0977 	 /c  
313 Bona Allen Building f,.4 	D 
B 
DURABILITY 
Impact resistant plastic shield 
protects fluorescent tube. 
D 
Catalog No. 
Fluorescent Lamp with: #18 AWG Cord, 600 V. rating 15 Watt 	30 Watt 
25 feet cord, #1404 plug cap 	  1003 
35 feet cord, #1404 plug cap  1004 
50 feet cord, #1404 plug cap 	  1005 
25 feet cord, grounded type #1447 plug cap 	  1003-3 1008-3 
35 feet cord, grounded type #1447 plug cap  1004-3 1009-3 
50 feet cord, grounded type #1447 plug cap 	  1005-3 1010-3 
Your distributor can service your replacement lamp requirements. If not, please get in touch with us. 
Lamp numbers are as follows: 
15 Watt Model 	 All Manufacturers, #F 15 T 8/CW 
30 Watt Model for Twinlamp 	 All Manufacturers, #30 T 8/CW 
"Black Light" lamps are also available to fit the 15 waft unit. Specify #r 15 T 8BLB 
DANIEL WOODHEAD COMPANY 
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Under a grant from the United States Department of Commerce, Office of State 
Technical Services, with matching funds from Georgia Tech, staff members of 
Tech's Industrial Development Division are working on a two-year project to 
transfer new technology to the mobile homes manufacturing industry. 
APPENDIX B 
TECHNOLOGY FROM TECH 
INDUSTRIAL DEVELOPMENT DIVISION - 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
1132 WEST PEACHTREE STREET, N.W., ATLANTA, GEORGIA 30309 
YOU ARE CORDIALLY INVITED TO ATTEND 
A COMPRESSED AIR SYSTEM AND AIR TOOL SEMINAR 
and 
A DEMONSTRATION OF PRODUCTION AIDS  
at 
GEORGIA POWER COMPANY 
102 North Prince Street 
Americus, Georgia 
• 2:00 P.M. 
TUESDAY, NOVEMBER 25, 1969 
This presentation should be of interest to 
Managers, Production Superintendents and 
others responsible for plant operation. Cof-
fee and donuts will be served following the 
presentation. 
WE SELL IDEAS - NOT PRODUCTS 
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APPENDIX C 
MEMORANDUM 	 November 25, 1969 
TO: 	 Chuck Poole 
FROM: 	Bill Studstill 
SUBJECT: 	Technology Transfer--Bulletin # 4-69 













Noven:ber 26, 1969 
MEMORANDUM 
To: Chuck Poole 
From: 0. M. Wellslager, Jr. 
Subject: Technology Transfer 7'145 (Technology Transfer Bulletin 4-69) 
The transfer will be set up as follows: 
1. The mail group will be composed of: 
a. Biltmore Mobile Homes, Inc. 
b. Fleetwood Mobile Homes, Inc. 
c. Skyline Homes, Inc. 
d. Souvenir Enterprises 
e. Broadmore Mobile Homes, Inc. 
2. The personal transfer group will be composed of: 
a. Bowen Mobile Homes 
b. Armour Mobile Homes 
c. Douglas Homes, Inc. 
d. Liberty Homes 
e. Gregory Mobile Homes, Inc. 
f. Valiant Mobile Homes 
Chuck, I hope this schedule will tweet with your approval. A copy of the 
attached cover letter will be used in both sets of transfers. 
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APPENDIX D 
November 11, 1969 
MEMORANDUM  
To: Chuck"Poole 
From: 0. M. Wellslager, Jr. 
Subject: Proposed Technology Transfer - Pneumatic Systems 
Chuck, this memorandum is for record keeping purposes only as we have 
already had a telephone conversation regarding this transfer. This morning 
Eric and I had a conversation. The net upshot of this was that we felt the 
transfer was of such a nature that it would work very effectively for a 
letter or in a plant visit regarding this subject; however, both of us are 
reluctant to ask people to come from 100 miles or more to Americus to see a 
demonstration that an effective company such as Bostitch should already have 
shown within the individual plants. 
To further complicate my feelings, I have talked to four firms between Friday 
and today. In all of these firms the only air system problem has been the 
burning up of compressors. Perhaps we can draw a conclusion that air systems 
are not as utilized or demanded upon as perhaps they are in the aircraft 
industry. 
In conclusion, I think it is fair to say that we would like to put on a real 
professional presentation of objects and capabilities not readily available 
to the vast majority of mobile home plants. We hope you will understand our 
position; and further, we hope that our position will not complicate matters 
for you too much. 
OMWjr/vbs 
CC: Mr. Eric Newsom 
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APPENDIX 	E 
Special Merit Projects in North Carolina and Georgia Experiment with Various Methods of Technology Transfer 
Technology Transfer to 
Furniture Industry in North Carolina 
by E. L. Briggs, Jr. 
STS Special Merit Project Director 
North Carolina State University 
Project Director, E. L. Briggs, Jr. examines a device de-
signed by Mr. Willard Hicks for making better back posts. 
The procedure used became a subject of technology trans-
fer in the Special Merit Project. 
Our Special Merit Project was set up with two 
goals. Working in a single industry, the manufacture 
of upholstered furniture, the first aim was to find 
technology of interest and value to that industry and 
to transfer that technology to people in the industry. 
Then we are to evaluate their acceptance of our 
efforts and see how methods used may be adapted 
for use in other industries. 
The finding of technology has been relatively 
easy. Most transfer subjects have been solutions to 
industry problems. In our searching we have formed 
the opinion that the problems which furniture people 
face may be classified as either tangible or intangible. 
Tangible problems present themselves to the man-
ager every day in his use of materials, machinery, or 
people. Intangible problems are the subtle ones 
which many companies do not realize they have. 
Intangible problems are solved by systems or meth-
ods such as production control, inventory manage-
ment, motivation or quality control. 
Evaluation, fortunately, has been readily measured 
in numbers of responses or actual use of our services. 
To accomplish the transfer of technology, three 
methods were used: group discussions, transfer by 
(Continued on Page 2) 	
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Technology Transfer to 
Mobile Home Industry in Georgia 
by Charles I. Poole, 
STS Special Merit Project Director 
Georgia Institute of Technology 
At the same time that OSTS awarded a grant to 
North Carolina State for the evaluation of methods 
of reaching a tradition based industry, the uphol-
stered furniture business, Georgia Tech received a 
grant to examine the response of the mobile home 
industry, thought to be responsive to innovation. It 
was anticipated that there would be differences in the 
degree of acceptance depending upon the method 
used to offer the innovation. It was also possible 
that there might be differences in techniques needed 
to optimize acceptance in each industry. 
The overall objectives of the joint program are to 
identify the most effective methods of technology 
transfer and to determine whether they differ for 
traditional and emerging types of industries. 
In conferences between the two state groups, it 
was decided that three techniques for transferring 
technology would be evaluated. These were group 
presentation, transfer by written material, and direct 
personal transfer and in-plant assistance. These 
were considered to be equal or, at least, parallel 
methods for dissemination of technology. In Georgia, 
a carefully selected sample of mobile home manu-
facturers was divided into three groups and the 
three transfer techniques, mentioned above, are used 
to transfer the same basic information. Subsequent-
ly, field personnel canvass the manufacturers period-
ically to determine the degree of acceptance of the 
transfer. 
Although it is too early, at this point in time, to 
reach definite, statistically supportable conclusions 
some general observations do seem appropriate. It 
now appears that the three techniques may not be 
equal in effectiveness. The reaction time between the 
introduction of a new technology and its adoption 
is much longer than might have been expected, par-
ticularly if one contrasts an industry eager for new 
ideas with one tradition oriented. The identification 
of appropriate subjects for transfer, within the con-
straints of the program, has proved to be more 
formidable than anticipated. Plant managers, of 
Georgia plants belonging to national firms, often 
lack the authority to institute relatively minor 
7 - 	 (Continued on Page 4) 
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(Continued from Page 1) 
written materials, and direct personal transfer and 
in-plant assistance. 
Thus far, we have held eight meetings such as 
an "Upholstery Round Table," a discussion of "The 
True Cost of Carrying Inventory," and a lecture on 
"The Chemistry of Plastics for Furniture People." 
We have learned a great deal from them. On the 
practical level, the most important lesson has been 
never to plan such a gathering without a local co-
sponsor. With people on the scene who can stimulate 
attendance, arrange advance publicity, and share 
responsibility for drawing an audience, the chances 
for success are at least doubled. We have found 
Chambers of Commerce to be attracted to this sort 
of activity, and that other groups such as industrial 
management clubs are also interested. 
A point against meetings is that they are not as 
effective in reaching top management people as they 
are for supervisors and engineers. The typical execu-
tive is involved in community, church, and business 
organizations to such an extent that he has far, far 
too many meetings already. He resists them and is 
impatient to leave if he comes at all. The important 
advantage of the group discussion is that it permits 
the transmission of the greatest possible amount of 
knowledge in the least amount of time. A two hour 
meeting can easily cover much of the material con-
tained in a good sized book, and audience partici-
pation permits attention to points which concern 
each person. We feel that tangible or "hard" tech-
nology is best adapted to this transfer method. 
Written materials are probably the best channel of 
communication to busy people. A small, easily car-
ried publication can be read at the recipient's own 
pace and at a time convenient to him. Subjects such 
as "A Breakeven Chart for Your Company," "Better 
Back Posts," "Management by Objectives," and "In-
centive Pay for the Cutting Room" have been de-
scribed in booklet form and mailed to furniture 
men. We have sent 16 such publications and have 
had a gratifying response to them. The project mail-
ing list includes 593 names and 183 of these, 31 
percent, have responded to one or more offerings. 
We find, though, that a writing of this sort must be 
looked upon as a "sales pitch." It must be interest- 
ing and readable. If it isn't read, it never does any-
thing for anybody. The more technical aspects of 
our subjects have been covered by offering reprints 
of more sophisticated writings to those people who 
wish to go more deeply into the subject matter. 
Generally, it can be said that intangible or "soft" 
technology can best be transferred in this manner. 
At the outset of the project, it was assumed that 
the third transfer method, direct personal transfer 
and in -plant assistance, was a pathway equal or 
parallel to the other two. We now feel that this is 
not the case. An eyeball-to-eyeball encounter can 
be much more effective than any amount of lectur-
ing or printed material. However, it is impossible 
to be effective in a man's plant until he invites you 
there and has a reason for wanting you. Here, 
though, the other two methods can really earn their 
keep. In their own ways, group meetings and mailed 
writings are excellent door-openers. In our project, 
they have told people that we are in business, where 
our skills lie, and how we can help them. 
In an article, "Champions for Radical New In-
ventions," in Harvard Business Review for March-
April 1963, Donald A. Schon states that almost 
every company has one or more persons who serve 
as "champions of technology." These are the people 
who have a personal interest in technology and the 
inside company knowledge to see that something is 
done with it. We believe that they are exactly the 
people who have responded to our group meetings 
and mailings of written materials. Follow-up calls 
on these men permit us to spend our time where it 
does the most good and to be effective in our work. 
In fact, the greatest frustration of the project has 
been that we have not had enough time or people to 
make the plant visits to take full advantage of the 
excellent entrée generated by our other efforts. 
Furthermore, working with a man in his plant, we 
are able to transfer technology in a most effective 
manner and almost always show tangible dollars-
and-cents benefits to the company at the same time. 
The two functions in no way inhibit each other; in 
fact, there is no question but that there is synergistic 
effect. Each activity benefits substantially from the 
presence of the other, and the total result is greater 
than the sum of its parts. 
2 
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An interesting sidelight on our work is that we 
began with the hypothesis that upholstered furniture 
was a "traditional" industry and that there might be 
some slowness or resistance to change. This has 
proved to be anything but true. Properly stimulated, 
furniture people quickly see the benefits of applic- 
able technology, and they have responded to our 
efforts in exciting ways. We are pursuing our project 
goals with good effectiveness and at the same time 
rendering dollars-and-cents-service to the industry. 
It has been a great challenge and a thrilling 
experience. 
PATENT OFFICE BRIEFING CONFERENCE 
Commissioner of Patents William E. Schuyler, Jr., 
has extended an invitation to federal and state offi-
cials associated with the State Technical Service 
program to participate in the third annual Patent 
Office briefing conference for college engineering 
and science faculty and students March 6. 
The primary purpose of the one-day conference 
is to familiarize college teachers, students, and others 
with the operation of the American patent system 
and its contribution to American industrial develop-
ment, and to demonstrate how this resource may be 
most fully utilized in industry, not only as a means 
of industrial property protection, but also as a pri-
mary source of new technical information. 
Over 50 colleges and universities were represented 
at the first two annual conferences, as well as a 
number of federal and state agencies including State 
Technical Services. The Patent Office feels that al-
though the conference was initially conceived and 
directed toward the colleges, it has proved of equal 
interest to others concerned with industrial develop-
ment and the transfer of technology. 
Issuing between 60,000 and 70,000 new patents 
a year and with the almost 3 1/2 million issued to 
date classified for searching by subject, the Patent 
Office is perhaps the world's largest repository of 
applied technical information. While the product 
described in a patent cannot be manufactured and 
sold during the 17-year life of the patent without  
the consent of the owner, the technical data con-
tained in patents can be utilized. 
The program begins at 8:30 the morning of 
March 6, with registration from 7:30 to 8:30, and 
will be concluded about 4:30. 
The morning session will include opening remarks 
by Commissioner Schuyler and talks by Dr. Myron 
Tribus, Assistant Secretary of Commerce for Science 
and Technology, Richard A. Wahl, Assistant Com-
missioner of Patents, and by a prominent inventor 
on "The Inventor and the Patent System" and a 
business executive on "Patents in Industry." 
The Patent Office Society will host a luncheon 
for all participants. The afternoon session will be 
devoted to on-the-job briefing by senior patent ex-
aminers in the Patent Office's mechanical, chemical, 
and electrical examining operations emphasizing 
special problems and techniques unique to particular 
areas of technology. 
There is no fee or other charge by the Patent 
Office for participation. Each participant is respon-
sible for his own travel and lodging. 
Anyone wishing to attend should contact the 
Office of Information Services, Patent Office, U. S. 
Department of Commerce, Washington, D. C. 20231, 
prior to February 16. (Telephone 703-557-3428.) 
The Patent Office plans to mail information materials 
to those planning to attend in advance of the meeting. 
PROJECT TO CONSIDER 
LIBERAL ARTS FOR ENGINEERS 
Should engineering students take more social 
science and humanities courses? 
Do the liberal arts contribute relevant information 
to undergraduate engineering? 
A project to look at these and related problems, 
and to develop ways to incorporate effective liberal 
arts studies in undergraduate engineering education, 
will be undertaken under a grant announced by the 
National Science Foundation. 
NSF has granted $24,032 to the American So-
ciety for Engineering Education, of Washington, 
D. C., to conduct a three-day work session in mid-
June under the direction of Dr. Henry W. Knepler 
of the Illinois Institute of Technology. College 
teachers, administrators, social scientists, and hu-
manists will be paired with engineers at the session, 
to be held on the HT campus in Chicago. 
In deciding to support this experimental project, 
the National Science Foundation has taken into ac-
count the seriousness with which engineering edu-
cators view the decline in college engineering enroll-
ments. In 1957 the ratio of freshmen enrolling in 
3 
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engineering courses to all freshmen was 23 percent; 
today it is only 13 percent. Many engineering edu-
cators feel that this decline is due at least in part 
to student feeling that there is little relationship 
between engineering and human values or social 
processes. This project is designed to encourage en-
gineering graduates to want to accept more signifi-
cant and sensitive roles in society, and to give them 
the prospects for making sound contributions to 
society as well as to their profession. 
In addition, the project represents a follow-up to 
the report, "Liberal Learning for the Engineer," 
prepared by the ASEE Humanistic-Social Research 
Project under the direction of Professor Sterling P. 
Olmsted. The Olmsted Report, published in the 
December 1968 Journal of Engineering Education,  
makes two important points: 
1. Engineering education must come to treat 
the humanities and social sciences as part of the 
context of engineering, not as an adjunct or a 
separate "stem." 
2. Both engineering and liberal arts institutions 
are very far from any concrete realization of 
the meaning of this basic idea, let alone its im-
plementation. 
The objective of the ASEE work session is to 
bring liberal arts and engineering people together to 
examine the problem and attempt to solve it co-
operatively. The participants will be selected from 
institutions that are or can be committed to action, 
and the participants are expected to devise suitable 
action programs for their own institutions. 
(Continued from Page 1) 
changes. The characteristics and present circum-
stances in the industry may tend to explain these 
conditions. 
The burgeoning mobile home manufacturing in-
dustry is faced with an unprecedented demand for 
its product. Based on figures from the Mobile Homes 
Manufacturers Association, Georgia ranks third in 
the nation in mobile homes shipped the first eight 
months of 1969. Production had increased 56% 
over year earlier figures (15,554 vs. 9,992). The 
adequacy of technical and managerial skill is un-
doubtedly a problem in all industries, but it is 
especially acute in the mobile home industry in 
Georgia. Mobile home manufacturing is not a highly 
labor intensive industry. Nationally, only 8% to 
12% of the cost of a mobile home is attributable to 
direct labor costs. Thus, techniques involving so-
phisticated or expensive equipment are not accept-
able, for their adoption would make little or no 
change in over-all costs. 
It has been suggested that perhaps the mobile 
U.S. DEPARTMENT OF COMMERCE 
Office of State Technical Services 
Washington, D.C. 20230 
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home manufacturing industry suffers from "tech-
nertial".' More likely, it is virtually impossible for 
any rapidly expanding industry, thinly staffed with 
experienced engineers and managers, to take time 
to evaluate innovations. Since the marketing of mo-
bile homes does not center on price competition, at 
the consumer level, it is difficult to justify expendi-
tures for frequent innovations in product or produc-
tion techniques. Relatively superficial styling changes 
occur frequently and these provide product differ-
entiation which another industry could accomplish 
only through redesigning. 
This project has successfully demonstrated the 
benefits of regional cooperation and that the ex-
change of ideas between industries can be mutually 
beneficial. The Project Directors feel that project 
activity and technology transfer are going on as 
fast as effective organization and evaluation will 
allow and that project objectives are being met. 
Definition: Slowness to adopt new technology. Coined by 
Neil Roberts, STEEL, January 1962. 
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by CHARLES POOLE 
T 	I HE mobile home manufactur- 
ing industry is unique in many 
ways. On the other hand, many of 
the materials and techniques used 
in the industry have been adapted 
from other industries. Innovative 
use of these ideas has enabled the 
mobile home industry to provide 
the best value in housing available 
in America today. 
The furniture industry has pio- 
CHARLES I. "Chuck" Poole, 48, received 
a B.S. in industrial engineering from Texas 
Technological College in 1948. He was 
with Pioneer Natural Gas Company from 
1948 to 1959, finally as division engineer-
distribution. Following a year of consulting 
engineering work, he was general manager 
and engineer for G & C Construction Com-
pany and president of Chuck Poole, Inc., 
designing and building commercial build-
ings from 1900 to 1964. He joined Litton 
Systems, Inc. in 1964, first as plant engineer 
and later as senior industrial engineer. 
Moving to Lockheed-Georgia Company in 
1967, he served as senior customer facility 
engineer. He joined the staff of Georgia 
Tech's Industrial Development Division in 
August, 1969, where he is project director 
for a project to identify new technology 
appropriate to the mobile home industry 
in Georgia. 
Poole is a registered professional en-
gineer in the states of Alabama, Arkansas, 
Georgia, Louisiana, Missouri, New Mexico, 
Oklahoma and Texas. He presented a 
paper before the American Institute of 
Plant Engineers' International Seminar in 
New York, December, 1963, and is the 
author of several publications concerning 
the new generation of jumbo jets and air- 
port compatibility. Ito serves as an en-
gineering consultant with Manufactured 
Housing Consultants, 3110 Maple Drive, 
N. E., Atlanta, Georgia. 
DECEMBER 20, 1969 
neered an area that has consider-
able potential for mobile home 
manufacturers. I refer to the use of 
Teflon-S as a surface finish for cir-
cular saw blades and other wood 
cutting and shaping tools. This new 
Du Pont finish has received several 
awards since its introduction in 
1967. Teflon-S is a tough, non-wet-
ting, non-stick, low-friction material 
which can be applied to blades, 
already in use, by Du Pont licensed 
applicators. Costs vary, based on 
number and size of blades to be 
coated. A number of manufacturers 
have made Teflon-S coated blades 
a part of their product line. A com-
monly used 7%-inch, combination 
blade, Teflon coated, generally sells 
for about 60 cents (17%) more than 
the uncoated blade. 
What advantages does this coat-
ing offer the mobile home manufac-
turer? Foremost is the extended 
time between sharpening and/or 
cleaning. One furniture manufac-
turer found that an uncoated blade 
that formerly required cleaning 
every eight hours, to remove gum 
and resin build-up on the blade 
sides, ran for 76 days (after coat-
ing) before it had to be removed, 
not for cleaning, but for resharpen-
ing. A Georgia mobile home manu-
facturer, using blades which were 
coated on an experimental basis, 
found that the coated blades ex-
ceeded their previous useful life 
by 250%--a very satisfactory return 
on a modest investment! Other 
benefits: less burning of the cut be-
cause the blades produce less fric-
tional heat; reduced frictional drag 
for less burden on motors; reduced 
employee fatigue and the coated 
blades arc rust and corrosion resist-
ant. 
The Teflon-S coating will last a 
long time with reasonable care. It 
can be scratched, but minor scratch-
ing won't affect the performance 
because most of the surface is still 
coated. The blades may be resharp-
ened and reset, with no damage 
to the coating, just as you would 
any uncoateAlade. Teflon-S is not 
recommended for metal cutting ap-
plications. II 
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BACKGROUND 
In June 1968, the Office of State Technical Service, U. S. Department of 
Commerce, awarded grants totaling $123,431, to be matched equally by state 
'funds, to the Industrial Development Division (IDD) of the Georgia Institute 
bf Technology and the Industrial Extension Service (IES) of North Carolina 
State University for a two-year joint Special Merit Project, effective July 1, 
1968. The purpose of the program is to demonstrate the application of tech-
nology transfer techniques to two contrasting regional industries. In North 
Carolina, the upholstered furniture industry, a traditional industry with a 
reputation for being relatively slow to take advantage of technological change, 
was selected. In Georgia, the mobile home industry, an emerging industry 
generally considered to be technically advanced and receptive to innovation, 
was chosen. 
Objectives  
The overall objectives of the joint program are to identify the most ef-
fective methods of technology transfer and to determine whether they differ for 
traditional and emerging types of industry. 
Objectives of the Georgia Tech segment of the program (OSTS Grant No. 
1310-001) are as follows: 
1. To identify new technology appropriate to the mobile home industry 
within the State of Georgia, and to effectuate the transfer of that technology 
by various techniques. 
2. To evaluate the relative effectiveness of the various techniques of 
technology transfer and draw inferences for subsequent technology transfer 
efforts. 
Methods  
In order to assess the effectiveness of various means of technology trans-
fer specific technological developments will be disseminated through the fol-
lowing means: 
1. Group Presentations. This will include the use of workshops, seminars 
or demonstrations at which technological development will be introduced and 
explained. 
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2. Written Materials. Technological developments that lend themselves 
to this use will be distributed to participating companies in the form of 
letters, article copies, circulars or newsletters. 
3. Direct Personal and In-Plant Assistance. Technological developments 
will be conveyed to participating companies by personal visit of a project 
engineer who will interpret the information relative to the participating com-
panies and will provide technical assistance in applying the developments. 
Plan of Procedure  
The first month of project activity in 1968 was devoted to preparation of 
a Plan of Procedure which was included in Quarterly Report No. 1 (July 1, 1968, 
to October 1, 1968). The plan set forth a detailed schedule of activity for 
the first year of the project and was divided into three phases. 
Phase I - Initial Planning and Technology Search. Phase I was completed 
on schedule during the first quarter and was fully covered in Quarterly Report 
No 1. 
Phase II - First and Second Technology Transfer. Phase II was scheduled 
for completion during the third quarter and was partially reported in Quarterly 
Report No. 2 (October 1, 1968, to January 1, 1969). Except for extension of 
time for technology transfer effectiveness study, Phase II was completed on 
schedule. 
Phase III - Third Technology Transfer and Project Evaluation. The third 
technology transfer scheduled for the third quarter was completed, but addi-
tional time will be spent evaluating this transfer during subsequent quarters. 
Summary of First Quarter Activities  
The first quarter was devoted to procedure planning, publicity releases, 
coordination with North Carolina State University, coordination with Industrial 
Development Division (IDD) field personnel, visits to mobile home manufacturing 
plants in Georgia, participation in the Southeastern Mobile Housing Institute 
(SEMHI) Convention, attendance at the Man and His Shelter Conference at the 
National Bureau of Standards, selecting contact companies, gathering and study-
ing literature on new technology, and preparation for the first technology 
. transfer. 
Summary of Second Quarter Activities  
The second quarter was devoted to the first technology transfer (use of 
the Gang-Nail system of roof truss fabrication), evaluation of transfer ef-
fectiveness of the first transfer and selection and transfer of the second 
technology (urethane foam insulation). A report on the second technology trans-
fer was included in Quarterly Report No. 3. 
Summary of Third Quarter Activities  
The third quarter was devoted to the third technology transfer (Teflon-S 
for saw blades, shapers, drill bits, etc.), evaluation of transfer effectiveness 
for this technology, and preparation of a new Project Plan (schedule) for the 
second year of the project. 
Summary of Fourth Quarter Activities  
The fourth quarter was devoted to the completion of the third technology 
transfer (Teflon-S coating for wood cutting tools) and the monitoring of the 
results of this transfer, along with earlier transfers. The selection and 
evaluation process was continued for future technology transfer subjects. The 
end of the fourth quarter marked the departure of Harry L. Stiltz, project 
director for the first year. 
Summary of Fifth Quarter Activities  
The fifth quarter marked the arrival of Charles I. Poole, P.E., to assume 
the position of project director. Frank J. Clarke and Charles I. Poole at-
tended the Southeastern Mobile Housing Institute's second annual meeting in 
Mobile, Alabama, on August 5-8, 1969. A coordination meeting was held at 
Raleigh, North Carolina, between Frank Clarke and Charles I. Poole, represent-
ing Georgia Tech, and E. L. Briggs, Jr., John Hart and Dr. John R. Canada, 
representing North Carolina State University. The fourth technology transfer 
(Management By Objectives) was completed. Material for the fifth technology 
transfer was prepared. 
Summary of Sixth Quarter Activities  
The fifth technology transfer (Production Aids) was modified from the 
initial plan and the transfer completed during this quarter. An evaluation 
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of our technology transfer subjects and methodology was performed. Arrange-
ments were completed for a series of monthly articles, utilizing technology 
transfer subjects where possible, to be published in a leading mobile home 
industry magazine. 
4 
SEVENTH QUARTER ACTIVITIES 
Sixth Technology Transfer  
The rejection of our initial attempt at a technology transfer concerning 
pneumatic systems, during the Sixth Quarter, resulted in an evaluation of our 
techniques. An early, positive conclusion was that transfers involving com-
mercial application of products or services available through normal industry 
sales channels were not looked upon with favor. The general reaction from 
the mobile home manufacturers was that they saw no value in meeting together 
for a demonstration when they could have the salesman make a presentation 
in their own facility (a form of direct personal transfer and in-plant assis-
tance). The matter of selecting the technology to be transferred was also 
highlighted. Subjects which seemed relevant, to an outside observer, might 
be of no interest to the mobile home manufacturer for a number of complex 
reasons.' 
To meet these two basic conclusions, it was decided that the talents of 
Georgia Tech's faculty would be utilized to present a seminar on mobile home 
structural systems. This subject was suggested because of wide spread con-
sumer complaints, particularly concerning mobile home floors and the announced 
intention of the State of Georgia (and other southeastern states), acting 
through the State Fire Marshal 	to enforce compliance with the law requiring 
mobile homes manufactured in Georgia conform to the Standard for Mobile Homes 
(USAS A119.1). A letter (see Appendix A) was mailed to all known mobile home 
manufacturers in Georgia and to the sample in North Carolina. A stamped, 
self-addressed post card was enclosed. The manufacturers were asked to indi-
cate their interest in such a seminar and their preference for a day in the 
week to hold the seminar. A total of seventy-eight (78) letters and cards 
were mailed out. Twenty-seven (27) post cards (34%) were returned. Of these 
twenty-seven cards, three were negative and twenty-four positive. Of the 
twenty-four positive cards returned, seven expressed no preference for a day 
on which to hold the seminar. Six preferred Wednesday, with four preferring 
Friday. The balance were divided among the remaining days in the week. 
A tentative date of either March 18th or March 25th was selected for the 
seminar and arrangements for speakers and facilities started. Because of the 
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ending of the winter quarter, and other conflicts, it became necessary to 
change the date to April 1, 1970. 
During the interval in which the planning was underway, a number of 
inquiries came in from the field concerning technical aspects of the enforce-
ment of the Standard for Mobile Homes (USAS A119.1-69). It was decided that 
the seminar should be expanded to include presentations by enforcement of-
ficials from Florida and Georgia. This decision was mentioned, in the course 
of conversations with some of Southeastern Mobile Housing Institute's (SEMHI) 
staff. An announcement (Appendix B) was mailed to all manufacturers in Georgia 
and the sample from North Carolina. 
Having established the date, personnel and facilities, a letter was 
written to all industry newspapers and magazines and trade associations telling 
about the seminar. See Appendix C. Almost immediately, Mr. John B. Manley, 
Jr., Executive Vice President, SEMHI, called to say that he felt we were dup-
licating their effort relating to the code enforcement and requesting that we 
delete this topic from the seminar. We did so. Appendices D, E and F are 
copies of other information mailed, one each week, just prior to the seminar. 
The seminar and its evaluation will be covered in the final report. 
Eighth Quarter Plans  
The final quarter will be utilized to evaluate the program and prepare a 
final report. The Project Director and other IDD personnel will participate 
in SEMHI's Fifth Annual Southeastern Mobile/Modular Housing Show. A meeting 
will be held between the Georgia and North Carolina Project Directors to 
coordinate the final report. 
Miscellanea  
E. L. Briggs, Jr., North Carolina Project Director visited IDD for con-
ferences to coordinate the project on January 13, 1970. 
Frank Clarke and Charles Poole met with George Pendley, SEMHI's new 
Director of Public Relations on January 16, 1970, to brief him on the project. 
MOBILE HOME/RECREATIONAL VEHICLE DEALER Magazine continues . to publish an 
article each month, written by the Project Director, designed to upgrade mobile 
home production techniques. 
As a result of the technology transfer concerning TEFLON S, and various 
articles on the subject, the Project Director has been asked to present a 
paper before the Forest Products Research Society's annual meeting. 
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APPENDIX A 
TECHNOLOGY FROM TECH 
INDUSTRIAL DEVELOPMENT DIVISION 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
1132 WEST PEACHTREE . STREET, N.W., ATLANTA, GEORGIA 30309 
Under a grant from the United States Department of Commerce, Office of State 
Technical Services, with matching funds from Georgia Tech, staff members of 
Tech's Industrial Development Division are working on a two-year project to 
transfer new technology to the mobile homes manufacturing industry. 
PROPOSED SEMINAR  
We are contemplating holding a seminar on the factors 
involved in the design and construction of the chassis and 
floor system of mobile homes. 
Present plans envision holding the seminar at Americus, 
Georgia, the later part of February or early March, 1970. 
The presentation would be made by qualified members of Geor-
gia Tech's faculty and would be scheduled during the after-
noon. There will be no charge to participants. 
Please complete the enclosed card and return it by Jan-
uary 30, 1970, so that planning can be completed. 
APPENDIX B 
TECHNOLOGY FROM TECH 
INDUSTRIAL DEVELOPMENT DIVISION 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
1132 WEST PEACHTREE STREET, N.W., ATLANTA, GEORGIA 30309 
Under a grant from the United States Department of Commerce, Office of State 
Technical Services, with matching funds from Georgia Tech, staff members of 
Tech's Industrial Development Division are working on a two-year project to 
transfer new technology to the mobile homes manufacturing industry. 
FOR YOUR INFORMATION 
Plans for the mobile home structural seminar are nearly com-
plete. It has been expanded to include sessions on Code 
(A 119.1) enforcement. 
Where: AMERICUS, GEORGIA 
When: WEDNESDAY, APRIL 1, 1970 
Morning Sessions: CODE ENFORCEMENT 
Afternoon Sessions: STRUCTURAL DESIGN 
NO CUARGE TO PARTICIPANTS 
Complete details will be mailed to you shortly. 
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APPENDIX C 
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1132 W. Peachtree Street 
_Atlanta., Georgia. 20302 
B73- 2931 Area Code 404 March 9, 1970 ' 
Mr. George Pendley 
Director of Public Relations 
SOUTHEASTERN MOBILE HOUSING INSTITUTE, INC. 
Suite A-1, 348 E. Paces Ferry Road, N. E. 
Atlanta, Georgia 30305 
Dear Mr. Pendley: 
Under a grant from the U. S. Department of Commerce, Office of State 
Technical Services, with matching funds from Georgia Tech, staff mem-
bers of Tech's Industrial Development Division are working on a two-
year project to transfer new technology to Georgia's mobile home 
manufacturing industry. 
A two part seminar is planned for April 1, 1970, on the campus of 
Seorgia Southwestern College at Americus, Georgia. The morning ses- 
m 
	
	 sion will be devoted to informatin on enforcement of the Standard 
for Mobile Homes (A 119.1), with officials from Florida and Georgia 
presenting their state's requirements to the industry in Georgia. The 
afternoon session will involve a presentation, by Tech faculty members, 
of some of the factors to be considered in the design and construction 
of mobile home structural systems, with special emphasis on the chassis 
and floor system. There will be no charge to participants. 
We will appreciate any publicity you can give this event. Additional 
information can be obtained by contacting the undersigned at the above 
address, or calling (404) 873-2931. 
Yours 
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INDUSTRIAL DEVELOPMENT DIVISION 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY • . 
1132 WEST PEACHTREE STREET, kW., ATLANTA, GEORGIA 30309 
Under a grant from the United States Department of Commerce, Office of State
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 Technical Services, with matching funds from Georgia Tech, staff members of 
Tech's Industrial Development Division are working on a two-year project to 
transfer new technology to the mobile homes manufacturing industry. 
t-1031LE- HOME ST2UCTUI2AL SEM11JA2 
GEORGIA SOUTHWESTERN COLLEGE 
Americus, Georgia 
Wednesday, April 1, 1970 
AGENDA 
11:00 a.m. - Registration (no charge to participants) and 
Introductory Remarks. Room 106,-New Classroom Building 
12:00 noon - Lunch (Dutch Treat - $1.50 each) Student Center 
Dining Hall 
1:00 p.m. - Dr. D. C. Perry, School of Civil Engineering, 
Georgia Tech - Lecture and Question and Answer 
Period. Room 106, New Classroom Building 
2:30 p.m. 	Break 
2:45 p.m. - Dr. D. A. Polychrone, School of Architecture, 
Georgia Tech - Lecture and Question and Answer 
Period. Room 106, New Classroom Building 
NOTE: To avoid duplicating SEMHI's efforts, the sessions on . 
Mobile Home Standards enforcement have been cancelled. 
TECHNOLOGY FROM TECH 
INDUSTRIAL DEVELOPMENT DIVISION 
ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY 
1132 WEST PEACHTREE STREET, N.W., ATLANTA, GEORGIA 30309 
Under a grant from the United States Department of Commerce, Office of State 
Technical Services, with matching funds from Georgia Tech, staff members of 
Tech's Industrial Development Division are working on a two-year project to 
transfer new technology to the mobile homes manufacturing industry. 
A FINAL REMINDER 
MOBILE HOME STRUCTURAL SEMINAR 
Georgia Southwestern College 
Americus, Georgia 
Wednesday, April 1st 
Registration begins at 11:00 a.m. in ROOM 106, New Class-
room Building. A map of Georgia Southwestern's campus is at-
tached showing the location of our activities. Your only cost. 
will be your lunch -$1.50 per person. If you can't get there 
any sooner, you are still welcome to make the sessions begin-
ning at 1:00 p.m. 
Dr. Perry and Dr. Polychrone's presentations are very 
flexible and we expect to direct their remarks toward your 
needs. Ample time will be reserved for questions and answers 
and group discussion. We encourage you to bring your questions 
and problems with you. Maximum benefit will be obtained if eve-
ryone will take part in the discussions. 
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BACKGROUND 
In June 1968, the Office of State Technical Service, U. S. Department of 
Commerce, awarded grants totaling $123,431, to be matched equally by state 
funds, to the Industrial Development Division (IDD) of the Georgia Institute 
of Technology and the Industrial Extension Service (IES) of North Carolina 
State University for a two-year joint Special Merit Project, effective July 1, 
1968. The purpose of the program was to demonstrate the application of tech-
nology transfer techniques to two contrasting regional industries. In North 
Carolina, the upholstered furniture industry, a traditional industry with a 
reputation for being relatively slow to take advantage of technological change, 
was selected. In Georgia, the mobile home industry, an emerging industry 
generally considered to be technically advanced and receptive to innovation, 
was chosen. 
Objectives  
The overall objectives of the joint program were to identify the most 
effective methods of technology transfer and to determine whether they differ 
for traditional and emerging types of industry. 
Objectives of the Georgia Tech segment of the program (OSTS Grant No. 
1310-001) were as follows: 
I. To identify new technology appropriate to the mobile home industry 
within the state of Georgia, and to effectuate the transfer of that technology 
by various techniques. 
2. To evaluate the relative effectiveness of the various techniques of 
technology transfer and draw inferences for subsequent technology transfer 
efforts. 
Methods  
In order to assess the effectiveness of various means of technology trans-
fer, specific technological developments were disseminated through the following 
means: 
1. Group Presentations. This included the use of workshops, seminars, or 
demonstrations at which technological development were introduced and explained. 
2. Written Materials. Technological developments that lend themselves 
to this use were distributed to participating companies in the form of letters, 
copies of articles, circulars, or newsletters. 
3. Direct Personal and In-Plant Assistance.  Technological developments 
were conveyed to participating companies by personal visit of a project engineer 
who interpreted the information relative to the participating companies and 
provided technical assistance in applying the developments. 
Plan of Procedure  
The first month of project activity in 1968 was devoted to preparation of 
a Plan of Procedure which was included in Quarterly Report No. 1 (July 1, 1968, 
to October 1, 1968). The plan set forth a detailed schedule of activity for 
the first year of the project and was divided into three phases. 
Phase I - Initial Planning and Technology Search. Phase I was completed 
on schedule during the first quarter and was fully covered in Quarterly Report 
No. 1. 
Phase II - First and Second Technology Transfer. Phase II was scheduled 
for completion during the third quarter and was partially reported in Quarterly 
Report No. 2 (October 1, 1968, to January 1, 1969). Except for extension of 
time for technology transfer effectiveness study, Phase II was completed on 
schedule. 
Phase III - Third Technology Transfer and Project Evaluation. The third 
technology transfer scheduled for the third quarter was completed, but addi-
tional time was spent evaluating this transfer during subsequent quarters. 
Summary of Activities in Prior Quarters  
First Quarter. The first quarter was devoted to procedure planning, 
publicity releases, coordination with North Carolina State University, coordi-
nation with Industrial Development Division (IDD) field personnel, visits to 
mobile home manufacturing plants in Georgia, participation in the Southeastern 
Mobile Housing Institute (SEMHI) Convention, attendance at the Man and His 
Shelter Conference at the National Bureau of Standards, selecting contact 
companies, gathering and studying literature on new technology, and preparation 
for the first technology transfer. 
Second Quarter. The second quarter was devoted to the first technology 
transfer (use of the Gang-Nail system of roof truss fabrication), evaluation 
of transfer effectiveness of the first transfer, and selection and transfer 
of the .second technology (urethane foam insulation). A report on the second 
technology transfer was included in Quarterly Report No. 3. 
Third Quarter. The third quarter was devoted to the third technology 
transfer (Teflon-S coating for saw blades, shapers, drill bits, etc.), 
evaluation of transfer effectiveness for this technology, and preparation of 
a new Project Plan (schedule) for the second year of the project. 
Fourth Quarter. The fourth quarter was devoted to the completion of the 
third technology transfer (Teflon-S coating for wood cutting tools) and the 
monitoring of the results of this transfer, along with earlier transfers. The 
selection and evaluation process was continued for future technology transfer 
subjects. The end of the fourth quarter marked the departure of Harry L. Stiltz, 
project director for the first year. 
Fifth Quarter. The fifth quarter marked the arrival of Charles I. Poole, 
P. E., to assume the position of project director. Frank J. Clarke and Charles 
I. Poole attended the Southeastern Mobile Housing Institute's second annual 
meeting in Mobile, Alabama, on August 5-8, 1969. A coordination meeting was 
held at Raleigh, North Carolina, between Frank Clarke and Charles I. Poole, 
representing Georgia Tech, and E. L. Briggs, Jr., John Hart, and Dr. John R. 
Canada, representing North Carolina State University. The fourth technology 
transfer (Management by Objectives) was completed. Material for the fifth tech-
nology transfer was prepared. 
Sixth Quarter. The fifth technology transfer (Production Aids) was modified 
from the initial plan and the transfer completed during this quarter. An evalu-
ation of IDD's technology transfer subjects and methodology was performed. 
Arrangements were completed for a series of monthly articles, utilizing tech-
nology transfer subjects where possible, to be published in a leading mobile 
home industry magazine. 
Seventh Quarter. The seventh quarter was spent in evaluating the proce-
dures utilized in previous technology transfers, conducting a survey of interest 
in a proposed seminar for the sixth technology transfer, and making the arrange-
ments for a mobile home structural seminar to be held at Georgia Southwestern 
College, Americus, Georgia. 
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EIGHTH QUARTER ACTIVITIES 
Sixth Technology Transfer 
Quarterly Report No. 7 fully reported the preparations for the mobile 
home structural seminar to be held on the campus of Georgia Southwestern 
College at Americus, Georgia. As scheduled, the seminar was held on April 1, 
1970. Registration began at 11:00 a.m. A list of the attendees is included 
as Appendix A. Following the registration period, the Project Director dis-
cussed this Special Merit Project. Since all of the previous transfers except 
transfer number four (Management by Objectives, which was mailed to all known 
mobile home manufacturers in Georgia) had involved only our sample, many of 
those present were unfamiliar with the project. IDD's field personnel were 
introduced and the services available from this source were outlined. 
The first speaker in the afternoon was Dr. Dale C. Perry, Associate 
Professor of Civil Engineering at Georgia Tech. Although the floor system of 
a mobile home is a composite structure and must be treated as such, Dr. Perry 
discussed the factors that specifically relate to the chassis -- the steel 
portion of the composite structure. Dr. Perry pointed out that the most severe 
conditions were imposed on the mobile home while in transit. These dynamic 
loading conditions could result in nail "popping" and other evidences of stress 
after the mobile home was placed on site and occupied. Dr. Perry presented the 
advantages and disadvantages of the various steel shapes that could be used for 
the two main structural members of the chassis. In Dr. Perry's judgment, the 
rectangular box section is superior, not only because of its resistance to 
lateral torsional buckling, but because of its economy and ease of fabrication. 
While discussing stress reversal in the rear section (aft of the running gear) 
of the mobile home chassis, Dr. Perry suggested that those present should 
consider the use of a dolly under the rear end of the mobile home during transit. 
Although recognizing that there would be some problems related to the adoption 
of this technique, Dr. Perry stated the economies might make it worthwhile. A 
lively question and answer and discussion period followed Dr. Perry's presentation. 
Dr. D. A. Polychrone, Professor of Architecture at Georgia Tech, gave a 
lecture and slide presentation on the wooden part of the mobile home floor 
system. Dr. Polychrone noted that there were a variety of beams in a mobile 
home structural system. He then discussed the factors involved in selecting 
the material for the floor -- plywood vs. particleboard. He discussed the 
sizing and spacing of floor joists. Dr. Polychrone stressed that the standards 
which have been adopted (USAS A119.1-1969) are based on sound engineering prin-
ciples and should be adhered to. His presentation was followed by a discussion 
period which concluded the seminar. Many complimentary remarks were made by 
those attending the seminar. 
5th Annual Southeastern Mobile Housing Show 
At the invitation of John B. Manley, Jr., Executive Vice President, 
Southeastern Mobile Housing Institute, personnel of Georgia Tech's Industrial 
Development Division operated a booth in the Suppliers Building at the 5th 
Annual Southeastern Mobile Housing Show. This show was held at the Farmer's 
Market, Atlanta, Georgia, April 22 through April 26. A display was made 
using a modular housing concept developed by students in Georgia Tech's School 
of Architecture. The display included a model composed of six modules, 
suitable for manufacture in a mobile home plant, combined into a two-story 
duplex townhouse. See Appendix B for a picture of the model and a sample of 
the literature handed to visitors at the booth. A great deal of interest was 
shown in the model and the response was highly satisfactory. 
Field Survey of Sample Companies  
IDD's field personnel at Albany and Douglas, Georgia, contacted the com-
panies who have participated in our transfer program. Using a questionnaire 
similar to the one in the Fourth Quarterly Report, an attempt was made to 
determine acceptance of the six technology transfers. The survey was made 
during the last two weeks of May 1970. The results of this survey are consol-
idated in Appendix C. 
EVALUATION 
General Background  
The idea that innovations generated in the technologically oriented 
industries could benefit the remainder of American industry was a funda-
mental premise of the State Technical Services (STS) Program. During the 
period just prior to the establishment of the formal program, attempts to 
regularize the transfer machinery were tried by various state and national 
agencies. It soon became apparent that the best efforts of the trans-
ferring agency gave unpredictable results. Acedemicians had long been 
aware of the diffusion phenomena involved, but funds to support systematic 
research on them had been minimal. The enactment of the State Technical 
Services Act of 1965, with the intent to increase the rate of diffusion in 
an effort to increase the degree of acceptance, made it possible to fund 
studies of the transfer mechanism and its effect on diffusion. 
These studies took several forms. Some spoke to the organization, 
training, and political placement of the transfer agency. Others examined 
the individual who was to attempt the transfer. Still others examined 
the recipient and the likelihood that he would accept and act on the informa-
tion transferred. 
Much of the earlier STS field work analysis concentrated on deciding 
when a successful technology transfer had occurred. From a cost/benefit 
analysis viewpoint, the first sign of recognition by the recipient that 
an innovation existed was accepted as proof that the transfer had occurred. 
Frequent claims of success resulted, but little economic growth attributable 
to the technology transfer occurred. 
Studies conducted by Smith -1/ in the tool•-and-die industry in Michigan 
indicated great resistance to innovation in an industry characterized by 
precision standards, sophisticated tools, and a market containing many 
technologically oriented customer. 
1/Donald N. Smith, Technological Change in Michigan's Tool-and-Die  
Industry, Ann Arbor, Michigan, 1967. 
Studies were conducted by the Institute of Applied Technology on the 
possibility of moderating the cycling of certain industries through the 
introduction of new technology. Again, variations in receptivity to inno-
vation were noted, indicating different types of social behavior and inter-
personal relations were being encountered during the diffusion of a given 
innovation. 
This variation in the rate of diffusion also was studied by Katz, 
Levin, and Hamilton.
1/ 
Their study examined the variables which occurred 
in the interdependent system (endogenous variables) as well as the predictor 
(exogenous variables). They devised a set of component elements in the 
diffusion process which could be considered the key variables. Their 
process was characterized as (1) acceptance, (2) over time, (3) of some 
specific item idea or practice, (4) by an adapting unit, linked to, 
(5) some specific channels of communication, (6) to a social structure, 
and (7) to a given system of values or culture. 
Mason and Halter, ?/ extending Katz, et al., noted that the effects of 
economic variables such as the level of production can impinge on a social 
structure just as the acceptance of an innovation can affect production. 
Therefore, production should be variable along with adoption and social 
structure. 
Adoption was defined as sustained use of the innovation. Again, Mason 
and Halter reported a positive relationship between the adoption of agricul-
tural and biological innovation and production. Innovation led to higher 
or increased production. 
Social structure was defined by Katz, et al., as relating to the 
classification of individuals in terms of social influence and prestige. 
One aspect was that the attributes of the apparent source of the message 
affected the effectiveness of the message. Messages from an individual 
with prestige tend to carry weight. Prestige, in turn, relates to the 
particular position which an individual occupies within a social system. 
1/ Elihu Katz, Martin L. Levin, and Herbert Hamilton, "Traditions of 
Research on the Diffusion of Innovation," American Sociological Review, 
Vol. 28, (April, 1963), pp. 237-252. 
2/ Robert Mason and Albert N. Halter, "The Application of a System 
of Simultaneous Equations to an Innovation Diffusion Model," Social Forces, 
December, 1968, pp. 182-195. 
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Mason and Halter found that those individuals high in influence or 
prestige tend to adopt innovations more readily than those low in these 
attributes, assuming that the community norms support innovation. Charac-
teristically these individuals have more formal education; greater use of 
the channels of mass communication, particularly the printed work; more 
social contacts outside their communities; and higher incomes with commen-
surate life styles. 
Application  
This research dealt with the determination of the effectiveness of 
various techniques (described under "Methods" earlier in this report) in 
transferring technology to the mobile home manufacturing industry. Using 
Galbraith's
1/ 
definition, technology was assumed to mean the systematic 
application of scientific or other organized knowledge to practical tasks. 
The work was divided into a sequence of steps which were followed 
each time to determine the nature of the industrial adoption process. 
The term industrial adoption process used here has the meaning assigned 
by Ozanne and Churchill.-
2/ 
This meaning refers to that set of activities 
and decisions through which decision makers in an industrial firm move from 
awareness of the industrial innovation to its final adoption or rejection. 
The mobile home manufacturing industry in Georgia and North Carolina 
was chosen for this research because, as described by Carter and Williams,
'3 
"it was thought to possess the degree of technical progressiveness which 
characterizes industries which are in the forefront of discovery in 
applied science and technology, quick to master new ideas and to perceive 
the relevance of work in neighboring fields." 
In contrast, the upholstered furniture industry in North Carolina 
and Georgia was thought to more nearly fit Carter and William's description 
1/John Kenneth Galbraith, The New Industrial State, Houghton Mifflin 
Company, Boston, 1967, p. 12. 
2/Urban B. Ozanne and Gilbert A. Churchill, "Adoption Research: 
Information Sources in the Industrial Purchasing Decision," American 
Marketing Association Proceedings, Fall Conference, 1968, pp. 352-356. 
3/C. F. Carter and B. R. Williams, "The Characteristics of Technically 
Progressive Firms," Journal of Industrial Economics, Vol. 7 (March, 1959), 
pp. 87-104. 
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of industries "which are quite uninterested in science and technology, 
and are perfectly content to continue with traditional methods without 
examining the alternatives." 
. 
Rogers'1 —/ industrial adoption model as adapted by Ozanne and Churchill 
showed that adoption of an industrial innovation such as those which were 
to be offered in this research followed a five-stage process. These stages 
and their relation to the adoption process are shown in Figure 1. 
Preliminary steps taken by the research team before offering the 
innovation for adoption were as follows: 
a. Search of literature, producers' brochures, demonstrations of 
new products, etc. 
b. Idedtification of possible material for transfer. 
c. Development of data on each possible technology transfer item 
or material. 
d. Arrangement of the transfers for selection in descending order of 
likelihood of previous awareness on the part of industry. 
e. Selection of innovations for presentation. 
f. Preparation of presentation package -- flyer, samples, photographs, 
commercial brochures, lecture notes, etc. 
g. Timing of introduction of technology transfer innovation. 
The selection of the mobile home manufacturing industry as likely 
to readily accept innovation was based on characteristics, as perceived 
by the research team, selected from those of Carter and Williams.- 2/ They 
were the following: 
a. Good information sources 
b. Seeking outside standards of performance 
c. Not secretive 
d. Effective selling 
e. Ingenuity with shortages 
f. Good buildings 
1/Everett M. Rogers, Diffusion of Innovations, The Free Press, New 
York, 1962, p. 306. 
2/C. F. Carter and B. R. Williams, Industry and Technical Progress, 
Oxford University Press, London, 1957, pp. 94-104. 
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Figure 1 
g. Work floor resistance to innovation 
h. Adequate finance 
i. Good management techniques 
j. Good coordination 
k. Cost consciousness in research 
1. Good manager/chief executive 
m. Forward-looking tendency 
In retrospect, this appraisal of the industry appears not to have been 
entirely accurate. Although personnel associated with the research project 
had good access to manufacturing facilities, there was very strong resis-
tance to in-plant demonstrations or visits by competitors. Visits to more 
than a score of plants revealed no significant breakthroughs in production 
techniques, yet most plant managers expressed the feeling that their 
manufacturing processes were unique. Their reluctance to admit plant visitors 
may be explained, in part, by the burgeoning growth of the industry and the 
pirating of knowledgeable employees, although Danhof-
1/ 
recognizes this as a 
time-honored method of transferring technology. 
The preliminary survey of the mobile home manufacturing industry 
revealed a rapid expansion in the United States, with a period of accel-
erated growth beginning in the Southeast coincidental with the period of 
this research. With 25 manufacturing plants in Georgia at the inception 
(approximately 65 at the conclusion) to choose from, the sample size could 
be carefully controlled. 
It was already known that certain types of innovation spread very 
rapidly in this industry. For example, superficial differentiation by 
nonessentials on the part of one firm was quickly copied by the entire 
industry. Conversely, the industry was aware of the undesirable image 
created by its adherence to shiny aluminum siding, but it continued to 
use this material almost exclusively. 
The industry seemed to fall within the large batch or mass production 
mode of production as defined by Woodward,
2/
but many of the smaller plants 
(one coach or less per day) seemed more like unit or small batch production. 
1/Clarence H. Danhof, "Transferring Technology by Transferring People," 
Monthly Labor Review, May 1970, pp. 62-72. 





batch production, can retain a great deal of "to-orderness" which should 
Using Woodward's scale, a firm employing unit production, or small 
make it possible to create annual model changes. However, this apparently 
was not universally true in this instance, again perhaps because of the 
rapid expansion of the industry and the emergence of many small, under-
capitalized firms. The industry had developed an annual styling change 
within the strictures of legal transportation limits, i.e., restrictions 
as to width, length, and height of the mobile home. Theoretically it was 
now possible to freeze the design, resist innovation, and mass produce 
the mobile homes. 
The existence of many small manufacturers, each copying another and 
usually larger or older manufacturer's products, caused almost complete 
loss of product differentiation. All mobile homes looked alike. This 
involuntary standardization led to a resistance to change which would 
not be directly visible in the product. 
Harvey-
1/ 
 discussed what constitutes a "major" versus a "minor" change 
in a product. He established the following criteria in terms of: 
a. whether the material used in the product is changed, 
b. whether a retooling of the production machinery is required, 
c. whether a change in the design or purpose of the product is 
involved. 
A major change would involve a combination of (b) with either (a) or (c). 
By this definition the mobile home manufacturing industry seldom institutes 
a major change. 
Harvey also assigned technical classifications based on the number 
of product changes occurring in the past ten years. Here, "major" product 
changes being considered, the mobile home manufacturing industry would be 
classified as "technically specific." In other words, mobile homes evolved 
and were free of radical departures in design, materials, or concepts. 
The question then became whether the industry recognized itself as receptive 
to new ideas or less likely to innovate. The response of the mobile home 
manufacturers to the question, "Are you interested in hearing about new 
products your firm might make?" is of at least passing interest in this regard. 
1/Edward Harvey, "Technology and the Structure of Organizations," 
American Sociological Review, April, 1968, pp. 247-259. 
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(See Quarterly Report No. 5, Appendix B, p. 10, for complete questionnaire.) 
Of 49 responses, 39 were affirmative, three negative, and seven did not 
complete the question. 
Harvey also found that infrequency of product change appeared to be 
conducive to the establishment of stable divisions. These divisions, in 
turn, were the basis for further specialization and skill differentiation. 
Typically, change took the form of further refinement rather than simpli-
fication. 
Closely related to this finding is the characteristic of having few 
supervisors in such a plant or company. These men have relatively unstruc-
tured jobs, while the production stations tend to have specific jobs or 
functions. 
Firms displaying these characteristics are described by Harvey as 
technically specific with high structure scores. These firms usually 
have high ratios of routine decisions to innovative decisions. But the 
smaller, less structured firm with a technically specific product has the 
ability to make innovative decisions quicker, with less conflict and with 
greater likelihood of success. This is especially true when an aggressive 
and innovative entrepreneur controls the firm. He has the power and 
authority to act. Conversely, the highly compartmented firm can handle 
routine decisions easier than the aggressive entrepreneur who must handle 
all types of decisions personally. This may explain, in part, why aggressive 
entrepreneurs do not take advantage of all useful innovations -- they literally 
cannot handle the volume of decision-making required. This leads to 
apparently irrational conduct in a rational-appearing situation. 
Diffusion of innovation has been treated by several authors, but the 
relevant research stressed the interpersonal relationships that might 
influence the adoption of the innovation. Stasch 	specified three possible 
relationships: 
a. Interpersonal contact with a friend who had adopted the innovation. 
b. Interpersonal contact with a professional associate who had adopted 
the innovation. 
1/Stanley F. Stasch, "Sample Size and Change in Simulating the Diffusion 
of Innovation," American Marketing Association Proceedings, Fall Conference, 
1968, pp. 360-365. 
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c. Interpersonal contact with an individual who had adopted the 
innovation and who happened to be both a friend and a professional 
associate. 
Stasch used a sample size of 24 individuals in simulating the diffusion 
of innovation for the above relationships. In this research, a sample size 
of 19 was used similarly. 
For the purpose of this research, certain assumptions were made: 
a. Some one sample firm/individual would adopt an innovation when 
presented. 
b. This action would be made known to other sample firms. 
c. Other firms would adopt the innovation. 
d. Other firms would reject the innovation. 
e. Reiteration -- calling back to determine decision on innovation --
would further influence acceptance of the innovation. 
If the above hypothesis is accepted, it follows that: 
a. Seminars/workshops should be more effective than 
b. face-to-face confrontation, which should be more effective than 
c. a mailing of unsolicited technical or innovative material. 
Figures 2, 3 and 4, which follow, summarize our sample's response to the 
three methods of presentation for the two technology transfers best suited to 
measuring this response. These statistics do not support our hypothesis. A 
number of factors may have been contributory. It seems probable that the 
statistical techniques used did not produce figures necessarily representative 
of the population. 
Conclusion  
The area involved in this research does not lend itself to ready 
quantification, and the demonstration of value, in terms of dollars, is 
even more nebulous. 
Prior to the final evaluation, and based on more subjective criteria, 
the research team concluded that direct personal transfer and in-plant 
assistance was the most effective method of transferring technology to the 
mobile home manufacturing industry. In spite of the findings outlined 
above, this is still the consensus. The use of technical representatives 
(tech reps) has long been a practice of more sophisticated technical 
industries such as the aerospace and electronic industries. 
-14- 
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, Summary of Sample Response to Group Presentation 
Action Taken by Company 
1 + Technology implemented or being implemented 
2 + Information forwarded to company headquarters with 
or without feedback from headquarters 
3 + Information passed to local production people 
with no action yet but indications technology will 
be tried 
4 + None but some indication of possible future adoption 
5 + Were already using transferred technology 
- Are using a similar technology and will not use 
transferred technology 
7 - Have used and discarded transferred technology 
- None; no indication of intending to adopt technology 
9 - Did not remember seeing information; someone had 
misplaced it; information not circulated 
10 - Will not use new technology because it 
a. Costs too much 




































1 + Technology implemented or being implemented 
2 + Information forwarded to company headquarters with 
or without feedback from headquarters 
3 + Information passed to local production people 
with no action yet but indications technology will 
be tried 
4 + None but some indication of possible future adoption 
5 + Were already using transferred technology 
6 - Are using a similar technology and will not use 
transferred technology 
EVALUATION OF TECHNOLOGY TRANSFER 
Summary of Sample Response to Direct Personal Transfer 
Action Taken by Company 
7 - Have used and discarded transferred technology 
8 - None; no indication of intending to adopt technology 
9 - Did not remember seeing information; someone had 
misplaced it; information not circulated 
10 - Will not use new technology because it 
a. Costs too much 
b. Too hard to adapt 
c. Other 
Figure 3 
EVALUATION OF TECHNOLOGY TRANSFER 
Summary of Sample Response to Written Material 
Action Taken by Company 
+ Technology implemented or being implemented 
+ Information forwarded to company headquarters with 
or without feedback from headquarters 
+ Information passed to local production people 
with no action yet but indications technology will 
be tried 
+ None but some indication of possible future adoption 
+ Were already using transferred technology 
- Are using a similar technology and will not use 
transferred technology 
- Have used and discarded transferred technology 
8 - None; no indication of intending to adopt technology 
- Did not remember seeing information; someone had 
misplaced it; information not circulated 
10 - Will not use new technology because it 
a. Costs too much 































The selection of the person to make the transfer is a complex problem 
within itself. As initially perceived by the research team, the president 
of Company C was considered an industry leader. However, a test of peer 
leadership showed no predilection on his part to accept innovation. Although 
he appears to be aware of his role of opinion former, he does not seek 
innovation for consideration. 
Because of the response generated, two of the project's technology 
transfers are noteworthy. Although no mobile home manufacturer has adopted 
urethane insulation for production models, two out of three mobile homes 
built for "Operation Bluesky" have urethane for insulation. As a result of 
publicity associated with the transfer on Teflon-S, the Project Director 
presented a paper, "Fluorocarbon Resin Coatings for Wood Cutting Tools," 
before the Mechanical Conversion Section, Forest Products Research Society, 
meeting in annual session at Miami Beach, Florida, June 30, 1970. 
During the period covered by this project, the production of mobile 
homes in Georgia has more than doubled and the quality has been improved 
through the adoption of the Standard for Mobile Homes, USAS 119.1-1969. It 
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TECHNOLOGY FROM TECH 
A Home For You 
isiossommisimmoommoomi 
GEORGIA TECH PRESENTS ONE CONCEPT OF A HOME: 
•designed by an architect working with an engineer to take 
advantage of new materials and techniques. 
•fully factory-built. 
•erected on your lot, customized to your taste by local craftsmen. 
•adaptable to other forms of housing - townhouses, duplex, apartments. 
•excellent quality - meets FHA Minimum Property Standards, with 
special features to be FHA approved. 
COULD YOU SUGGEST IMPROVEMENTS IN THIS DESIGN ? 
Write to: HOUSING RESOURCES PROGRAM 
INDUSTRIAL DEVELOPMENT DIVISION 
GEORGIA INSTITUTE OF TECHNOLOGY 
1132 WEST PEACHTREE STREET 
ATLANTA, GEORGIA 30309 
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1/ Only 18 firms in sample for this transfer. 









EVALUATION OF TECHNOLOGY TRANSFER 
Field Survey Summary 
Action Taken by Company 
+ Technology implemented or being implemented 
+ Information forwarded to company headquarters with 
or without feedback from headquarters 
+ Information passed to local production people 
with no action yet but indications technology will 
be tried 
4 + None but some indication of possible future adoption 
5 + Were already using transferred technology 
- Are using a similar technology and will not use 
transferred technology 
- Have used and discarded transferred technology 
- None; no indication of intending to adopt technology 
- Did not remember seeing information; someone had 
misplaced it; information not circulated 
10 - Will not use new technology because it 
a. Costs too much 
b. Too hard to adapt 
c. Other 
APPENDIX I 
PLAN OF PROCEDURE 
SPECIAL MERIT PROJECT E-343 
August 1, 1968 
BACKGROUND 
Project B-343 was started on July 1, 1968, and during the first 
month, a ,plan of procedure was developed within the Industrial Development 
Division (IDD). Various aspects of procedure were discussed with project 
personnel at North Carolina State University, Industrial Extension Service 
- (IES) and with IDD field personnel. 
This plan of Procedure has been divided into three phases covering the 
first year of the project, and a short section which discusses the procedure 
. 
to be used during the second year. As pointed out in later paragraphs, de-
tailed procedures for the second year will depend heavily on results ob-
tained during the first year. 
During this initial planning period, North Carolina State personnel 
explained the project to the Southern Furniture Manufactueres' Association, 
and IDD personnel explained it to the Southeastern Mobile Housing Institute. 
The industry associations were receptive to the aims of the project, and 
we expect continued cooperation from both. 
A project plan (schedule) was prepared and is included as a part of 
this Plan of Procedure (sae last page). 
Throughout the entire project, bi-weekly meetings will be conducted 
with the staff of IDD's Technical Services Section, and continuous coordi-
nation will be maintained with North Carolina State's Project Director. 
Also, we have prepared a project "data input sheet" which explains the 
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receive from Georgia Tech personnel who are not directly assigned to the , 
project. These sheets will be distributed to faculty members and others 
whom we feel are in a position to contribute to the success of the project. 
PHASE I  
Phase I will consist of work performed during the first month of the 
project, and will also include: (1) Selection of "contact" companies 
(that small group of companies with whom our "in depth" study will be con-
ducted); (2) participation in the SEMHI's first annual convention; 
(3) preparation of guidelines for IDD Field Personnel; (4) a search 
for new technology appropriate to the industries involved, and also 
appropriate to the objectives of the project; (5) personal visits to 
the contact companies to explain the project; (6) selection of the first 
new technology to be transferred; and (7) coordination of the first new 
technology transfer with North Carolina State. 
It is expected that we will select within the state of Georgia, 
approximately 20 companies from the mobile homes industry, and 6 companies 
from the upholstered furniture industry as IDD contact companies. These 
groups will undoubtedly vary in numbers throughout the initial phase of the 
project. However, we will attempt to solidify both groups prior to the 
beginning of Phase II. 
As an indication of the cooperation anticipated from the industry 
associations, we have been invited to attend the first SEMIII convention at 
Jekyll Island on August 13, 14 and 15. We feel fortunate that this event 
will take place at mid-point in Phase I, the point at which we will be com-
pleting our selection of contact companies and looking for target areas for 
our first technOlogy transfer. The Head of IDD's Technical Services Section, 
and the project director will attend. 
A set of guidelines will be prepared for use by IDD field personnel. 
The purpose of these guidelines will be to insure that the three selected 
transfer techniques are performed similarly by each field office. The 
'three techniques are briefly described in the Special Merit Grant, but 
Plan of Procedure cont' 
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will need to be more detailed as to methods of application. Although 
we will initially attempt to establish a set of guidelines for use 
throughout the project, it may be necessary to revise these for each 
new technology transfer. 
The project director will accompany the Head of the IDD field office 
on the first visit to each contact company to assist in presenting the 
project objectives. Every precaution will be taken during these visits to 
keep the companies from feeling they are being used as "guinea pigs" for 
an experiment. Such terminology as "regressive industry", techniques of 
technology transfer", "contrasting industries", etc. will not be used during 
the initial, or subsequent, company visits. At the same time, positive 
values to be gained by the companies will be emphasized. 
Throughout Phase I, a continuing search will be conducted to find a 
"simple" new technology that will be appropriate for out first transfer 
effort. As an example, North'Carolina State personnel have discovered a 
new dowel pin design which uses 13 parallel, V-shaped grooves running the 
entire length of the dowel. This design is opposed to the spiral grooves 
traditionally seen on dowel pins. The new dowel reportedly reduces glue 
wiping action as the dowel is inserted, and gives a stronger joint. 
The North Carolina State project director proposes to use this item 
(including sample dowels) for his first technology transfer to the up-
holstered furniture manufacturers. He will also forward all pertinent 
data to IDD for transfer to the Georgia furniture manufacturing contact 
companies. 
When suitable technology has been selected for IDD's first transfer, 
a joint meeting will be conducted with North Carolina State personnel to 
coordinate a simultaneous transfer. This means that North Carolina State 
must have selected their North Carolina mobile homes contact companies 
and be ready to transfer technology to that group by the beginning of IDD's 
Phase II (Oct. 1, 1968). We, at IDD, will reciprocate by selecting our 
group of furniture manufacturing contact companies early in Phase I. 
Plan of procedure cont' 
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PHASE II  
At the completion of Phase I, IDD field personnel (with assistance of 
the project director as required) will transfer the first technology to 
their respective companies. An attempt will be made to have our group 
of companies equally divided between the Albany and Douglas field offices, 
and to have a group that is divisable by "3", since we will be using 
three transfer techniques. 
Each field office will use all three techniques to transfer the first 
technology. These are: (1) Group Presentations, (2) Transfer by Written 
Materials, and (3) Direct Personal Transfer and In-Plant Assistance. As 
. an example, if there are nine contact companies in the Albany area, transfer 
technique (1) will be used with three companie -, technique (2) with another 
three, and technique (3) with the remaining three companies. However, the 
technology being transferred will be the same for all companies provided 
they are all mobile homes manufacturers. 
Since a few of the contact companies will be suppliers (doors, windows, 
roofs, etc.) to the mobile homes manufacturers, it will be necessary, in 
most instances, to use a different technology with these companies. How-
ever, we will always attempt to apply all three techniques to each bit of 
technology transferred throughout Phase II. 
IDD field personnel will continually monitor all companies by personal 
visits, written communications, telephone calls, and any other means, through-
out the transfer period. All information obtained will be forwarded to the 
project director along with pertinent suggestions and interpretations. At 
some point during this transmittal of information, the project director and 
field personnel will agree that the transfer period should be considered 
closed for the purpose of beginning a data analysis preparatory to start- 
ing transfer of another bit of technology. Any information obtained after 
the "cut-off" point, will be held for subsequent analysis. 
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After the results of the first technology transfer have been evaluated, 
a second transfer will be effected in the same manner as the first. At 
this point we will know if it is necessary to revise the guidelines estab-
lished prior to the first transfer. 
The technology selected for the second transfer will be a more 
"difficult" type, i.e., harder to "sell", but still offering equal or 
greater benefit. The reasons for selecting a more difficult technique 
are threefold: (1) we will have gained experience in technology transfer 
at a "lower" level without having much to gain by repetition; (2) the 
benefits derived by the contact companies should be sufficiently greater, 
thereby rejuvinating their interest in the project; and (3) we will have 
a new set of data that we can combine with the first transfer data to plan 
Phase iir. 
After the conclusion of each transfer in Phase II, and subsequent to 
the data analysis periods shown on the Project Plan, an oral presentation 
will be given to interested IDD staff members. These presentations will 
be intended primarily to generate an interest in the project from IDD 
personnel not directly assigned to the project. Through this source 
of knowledge we expect to receive constructive criticism, suggestions, 
ideas for new technology, and other aids that will enable us to do the 
best pOssible job on this project. 
Immediately following the oral presentation, all pertinent data will 
be released to the entire mobile homes industry. If possible, this will 
be accomplished by release through the state and regional association. 
PHASE III 
During the early part of Phase III, a composite study of results obtained 
from the first two transfers will be performed, to determine if any one 
transfer technique appears to offer advantages over the other two. It is 
quite possible that two techniques used simultaneously may prove to be more 
.advantageous. However; for our initial planning, we will assume that one 
technique evolves from this study. 
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When the best transfer technique has been determined, it will be 
used to transfer an advanced technology that has been selected on the basis 
of being more "difficult" than that selected for our second transfer. 
The results of this transfer will then be analyzed and included in 
an IDD oral presentation that will cover the entire first year's progress. 
After "dreSsing up" the presentation through comments and suggestions 
from the IDD staff, the presentation will be repeated at North Carolina 
State in July, 1969. Hopefully, North Carolina State will make a 
similar presentation at Ga. Tech. 
Again, all pertinent information will be released to the mobile 
homes industry. 
SECOND YEAR (July 1, 1969-June 30, 1970)  
The first nine months of our second year will consist primarily of 
repeating Phases II and III, and continuing our analysis of all data. The 
details of how we proceed during this repetition period will be largely 
dependent upon the results obtained at the end of the first year. 
The last three months of the project will be devoted entirely to data 
analysis and report preparation. 
• 
REPORTS 
Project directors in both states have agreed to exchange monthly re-
ports throughout the project, except during those months when quarterly 
reports must be prepared for OSTS. 
The monthly reports prepared at IDD will also be distributed to a con-
trolled list of IDD personnel. This control will be necessary to insure 
that no reports reach personnel in the two industries involved. 
Quarterly reports will be prepared for OSTS under terms of the Grant. 
The first quarterly report will be submitted by Oct. 31, 1968. A rough 
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draft of each quarterly report will be submitted to appropriate IDD staff 
members for approval. These rough draft reports will also be coordinated 
between the project directors in each state. 
At the conclusion of the project, a comprehensive report will be 
prepared jointly by North Carolina State and IDD at Georgia Tech. 
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TRIP REPORT 
First Annual Convention 
Southeastern Mobile Housing Institute 
Jekyll Island, Georgia 	August 13-15, 1968 
by: Frank J. Clarke & Harry L. Stiltz 
The first annual . convention of SEMHI was attended by Frank Clarke, Head of 
the Technical Services Branch of Georgia Tech's Industrial Development 
Division, and Harry Stiltz, Project Director of the Special Merit project 
involving technology transfer to the mobile homes industry. We were in-
vited to attend this convention by Mr. John Manley, Executive Director 
of SEMHI who also invited us to speak to the assembly. Our purpose in 
attending was threefold: (1). to speak to the general assembly and 
acquaint them with the special merit project while simultaneously explaining 
the overall function of the Technical Services Branch, (2) to learn first-
hand the type and source of problems within the industry, and (3) to meet 
as many top level management personnel as possible. We feel that our 
attendance resulted in an appreciation of our project objectives by top 
management and that we can expect close cooperation from them throughout 
the project. We also have an insight into the problem areas within the 
industry, and we propose to select these . as target areas for our technology 
transfer effort. 
SEMHI is a regional association providing services for six southeastern 
state associations consisting of the Alabama Manufactured Housing Institute, 
Georgia Mobile Home Association, Mississippi 	Mobile Home Association, 
North Carolina Mobile Housing Institute, Mobile Housing Institute of South 
Carolina and Tennessee Mobile Housing Institute. Since our project is only 
concerned with those companies lOcated in Georgia and North Carolina, we 
devoted most of our time to these groups. However, we advised the general 
assembly that upon successful transfer of technology within these states, 
all - data concerning that technology will be made available to the entire 
industry. 
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All individual state association meetings were conducted at the same time, 
so we attended the Georgia meeting. Although we met several people who will 
be helpful in the project, the meeting was generally devoted to association 
business and didn't acid appreciably to our objectives. 
At the conclusion of the state meetings, which lasted several hours, all 
subsequent business was conducted as a joint effort in a general assembly. 
The first assembly was devoted to defining problem areas within the industry 
and discussing these problems in general terms. Then the assembly was 
divided into groups, with each group assigned a problem area for more detailed 
discussion. Hopefully the group discussions would result in possible solutions 
that could be presented to the general assembly for consideration. Mr. Clarke 
attended the manufacturer's group meeting and Mr. Stiltz attended the supplier's 
meeting. 
At the supplier's meeting, "inadequate insulation" was discussed in depth. It 
appears that the new lIcbile Homes Manufacturers' Association (11.111 ,1A) Manufacturing 
Standards (A119) contain specifications which consider mobile home heating, but 
not air conditioning. As an example, heating duct sizes are specified in the 
standards, but these sizes are too small for adequate air contitioning. This 
is probably an outgrowth of the feelings expressed by many manufacturers that 
only 3% of their mobile hOmes are equipped with air conditioning at the time 
of manufacture. However, it was learned from the dealers that approximately 
75% of the homes sold by them are air conditioned. This means that the dealer 
is faced with the problem of installing air conditioning (and guaranteeing the 
installation) in mobile homes that are not properly designed for air conditioning. 
One dealer stated that he installed an air conditioning system in a unit, and 
subsequently had to replace all ductwork at a cost of $450.00 which he has been 
unable to collect from the manufacturer. Conversely, one manufacturer stated 
that he didn't want to go to the expense of installing additional insulation 
"with the assumption that the unit might someday be air conditioned." Although 
this problem must be resolved between the manufacturers and dealers, the general 
subject of insulation should be investigated during the technology transfer 
project. 
Representatives of the Foremost Insurance Company expressed concern that insulation 
presently used around flues in mobile homes is inadequate from a fire hazard 
standpoint. They stated that statistics showed the majority of mobile home 
fires originate in this area. Mr. Stiltz met with one of the representatives 
after the meeting to discuss this subject in more detail. The representative 
stated that prior to the advent of the "double wide" (24 feet) mobile home, 
the flat roof was approximately 4 inches thick and consisted mostly of insu-
lation which completely surrounded the flue. However, the double-wide units 
have pitched roofs with a space of approximately 12 inches between ceiling and 
roof. This area in many units is not adequately insulated and consequently 
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exposes the flue to highly flammable materials. Although it doesn't require 
new technology to convince a manufactlirer that he should insulate flues, the 
use of Thighly flammable" materials in mobile homes does require consideration. 
The recent Apollo spacecraft fire and the resulting search for new non-flammable 
materials is a dramatic example of what can happen and what steps should be 
taken to prevent such - a catastrophe. 
The manufacturers group met to review progress being made towards uniform 
standards which would permit their units to be acceptable in all southeastern 
states. It was agreed that minimum standards which could be provided within 
each price range were needed. At present, economies used in manufacture 
by some companies to meet prices, preclude the addition of electric appliances 
or air conditioning by the owner without rewiring, new duct work or both. 
This policy was defended by some companies while others felt that the industry 
should upgrade its image and build for families who planned to live permantently 
in a mobile home. 
The power companies are moving steadily towards an agreement as to what qualifies 
a unit for the all-electric power rate concession. For example, thirty gallon 
water heaters will be standard in all states soon. Similarly, the power 
companies are moving toward uniform insulation requirements. The Georgia Power 
representative urged particular care in the use of aluminum wire in place of 
costly and scarce copper wire. Aluminum is less flexible and special fittings are 
essential if code requirements are to be met. 
. The power companies also feel that as the emphasis on modular housing rather 
than mobile homes increases, the standards for conventional housing will prevail. 
This will permit standardization to a greater extent and permit the use of larger 
water heaters, for example, without increasing the overall cost of the home. 
The insurors and other companies interested in the relative permanency of the 
proposed modular houses met separately later Tuesday afternoon. During this 
discussion it was agreed that the companies must become familar with the problem 
of insuring these units as multiple dwellings. 	The discussion emphasized this 
point, but it was also realized that many single family modules would be created 
and these created. a new risk group about which little was known. Mr. Clarke 
.pointed out that it seemed unlikely that the federal government would accept 
lack of experience as the bias for not insuring these homes. It was agreed to 
meet again at Georgia Tech to discuss ways to cope with this problem. 
Mr. Roy Briggs, Project Director at North Carolina State University will be 
pleased to know that we met several times with Mr. Doyle Smith, Executive 
Director of the North Carolina Mobile Housing Institute. Mr. Smith was 
enthusiastic about the objectives of the project and assured us that he 
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would cooperate to the fullest extent possible. The —NCMHI office is 
located in Raleigh and is a new office. Prior to establishing this 
office, North Carolina and South Carolina Were operating jointly as the 
Mobile Home Association of the Carolinas. Mr. Clarke also discussed 
the role of Georgia Tech's Industrial Development Division and North - 
Carolina State's Industrial Extension Service with Mr. Smith. He is 
anxious to obtain these services and will contact Mr. John Hart at 
North Carolina State for further details -. 
The problem of interesting young men in careers in the industry were 
discussed on Thursday morning. Very little has been offered by the 
colleges which is suited to the industry's needs. There is a need 
for architectural and design work, seminars on technical and business 
techniques, etc. Georgia Tech plans to assist SENHI in this area too. 
Mr. Clarke and Mr. Stiltz both spoke to the general assembly during the 
Thursday morning session. Mr. Clarke discussed Industrial Development 
Division's State Technical Services activities and then introduced Mr. 
Stiltz who discussed the special merit project. Mr. Stiltz advised 
the group that he would be visiting some mobile home manufacturers in 
the near future to discuss the project in more detail, and asked that 
top management make every effort to meet with him on the initial visit. 
The response to this request was better than anticipated since several 
manufacturers contacted Mr. Stiltz after the meeting and requested that 
he visit their plants. Mr. William Snyder, publisher and editor of the 
"Southeastern Mobile News",obtained photographs during our presentations 
and advised us that he would publicize the project in the next issue of 
the news. 
• 
Mr. Robert M. O'Nahoney, Assistant Chief Counsel of the Federal Highway 
Administration spoke to the assembly on the subject of regulations relating 
to the movement of mobile homes on interstate highways. This discussion 
did not add much to our realm of interest, but did cause us to wonder why 
mobile homes are not moved by rail. 
Mr. Charles A. Diemen, Assistant Director of Technical Affairs for the 
-Federal Housing Administration spoke to the assembly on the FHA's role 
in community development using the "modular" home approach. He showed 
slides of homes in the Ashburn, Georgia development, and we were 
quite impressed with the similarity of these modular units to conventional 
housing. He advised that FHA will not insure mortages on mobile homes, 
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but will on modular homes. His definition of a modular home was one 
"without axles and wheels, and reasonably attached to the site". Ile 
also stated that they were looking for units that depart radically from 
the normal mobile home design, i.e., no shiny aluminum siding, no 
rectangular box appearance, etc. Mr. Dieman also pointed out that FHA 
would allow furniture and appliances to be included in modular home 
mortages, whereas they will not in a conventional home. He pointed out 
quite strongly that the mobile home industry must undergo a radical 
transition in design before it can expect to obtain community acceptance. 
Mr. Dieman has arranged six demonstration projects where radical innovations 
to provide housing will be tested. One of these at Millen, Georgia will 
concern a praticipant in the special merit project. The size and type of 
units was not available. 
Four categories Of FHA are involved in the new programs: 
• Ultra Low Cost Housing 
	
Under $ 4,000 
Very low Cost Housing 4 - 10,000 
Low Cost Housing 
	
10 - 20,000 
Moderate Cost Housing 	 . 	20,000 up 
Similar programs exist under the Farm Home Administration for rural areas. 
Rental housing, particularly non-profit types or for the elderly, are being 
encouraged by FHA and HUD. 
Prior to Mr. Dieman's presentation, Mr. James W. Henley, Jr., Atlanta 
Housing Authority, had offered bid documents to the manufacturers for 60 
"relocatable" (modular) homes for the Bedford-Pine Urban Renewal Project. 
We were shocked to nbte that only a few manufacturers availed themselves 
of the opportunity to bid on these homes. However, during subsequent 
private conversations with several manufacturers, it appeared that many 
of them just hadn't quite grasped the import of the "modular" home 
dicussions by Mr. Henley - and Mr. Dieman. It appears that the smaller 
manufacturers are reluctant to depart from their mobile home activities 
to enter the modular home market. This is an interesting instance of 
"incomplete transfer", since Mr. Henley (with ready cash to spend) and 
Mr. Dieman (with mortgage insurance and technical assistance to , offer) 
were unable to convince the smaller manufacturers that they should enter 
the modular home field, while at the same time, the two largest mobile 
'home manufacturers are battling each other furiously for the first modular 
homes orders. Could part of the reason be attributed to such frightening 
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statements as; "we will not 'accept shiny aluminum siding," "we need a 
radical departure in design," "you must manufacture these units at this 
price," "the government will not tolerate 	", "the specifications 
merely state that if you hit the side wall with a baseball traveling at 
40 miles per hour, the wall shall not show any visible signs of deformation," 
etc. We think this could have some bearing on the small manufacturer's 
apparent apathy. It was also inferred that the manufacturers consider hiring 
politicians to do their marketing as one of the larger manufacturers recently 
did (and by so doing, took a large order away from a_company who thought they. 
had the order in the bag). This inference must certainly frighten a manufactur-
er who has heretofore sold his products directly to a dealer for resale. It 
immediately presents the problem of setting up a new marketing group and there-
by possibly alienating the affections of the dealer who must of necessity be 
by-passed in this new market. 
At the conclusion of the convention, we learned that the president of SEMHI 
met with most manufacturers privately and talked approximately 15 of them 
into paying the required $10.00 deposit for bid documents. It will be in-
teresting to see how many of these manufacturers actually submit bids. The 
$10.00 fee cannot be considered as a deterrent since it will be returned 
after the hid opening. 
This discussion of "incomplete transfer" is intended to present "food for 
thought" for those of us on the technology transfer project. When we see a 
,transfer fail, it behooves us to investigate the "whys". 
Our attendance at the convention was well worth the time and expense. It 
would have been much more costly and time consuming to gather this amount 
of information from literature and individual plan': visitations. 
We should also note that the convention was addressed by Governor Lester Maddox 
and Senator Herman Talmadge, neither of whom contributed information relative 
to technology transfer. 
The 1969 SEMHI convention will be held in Mobile, Alabama, and we will determine 
• the extent of our participation olt the requirements of the project at that 
time. 
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TRIP REPORT . 
Performance of Buildings Conference 
National Bureau of Standards - Gaithersburg, Md. 
September 23-25, 1968 
By: Harry L. Stiltz 
Mr. John P. Eberhard, Dean of SUNY at Buffalo, during his opening 
remarks, expressed his disappointment that this conference was 
not attended by more architects, engineers and building superinten-
dents. (A. look at the list of Registrants shows that most regis- 
' trants were from the building supplier industry.) He expressed 
a need for building standards that would provide factory sized 
components as a means. of reducing "on site" skilled labor require-
ments, and then asked, "Why do we continue to build homes with 
2 x 4's spaced 16 inches on center?" 
In keeping with Mr. Eberhard's discussion, Mr. B. E. Foster, a 
consultant in the NBS Building Research Division, also advocated 
a need for building standards. He stated that about one-half of 
the building industry is composed of suppliers manufacturing to 
precise quality control standards, and the other half is composed 
of builders who alter and then assemble these components without 
standards. Mr. Foster expressed an opinion that a set of stand-
ards for buildings that restrict alteration of components at the 
assembly site, would necessitate factory assembly. 
In keeping with this thought, Mr. Neal B. Mitchell, President of 
Neal Mitchell Associates and a Professor of Architectural Engir 
neering at Harvard, showed slides of a new modular housing design 
that he recently introduced as a HUD project in Detroit. He classi-
fies these as "self-help" modules in that they can be assembled 
in "building block" fashion on-site with inexpereinced labor. 
Practically all components of these modules are bolted together 
and supported by a column and beam framing of cellular concrete 
construction. 
NBS has just completed an exhaustive performance test of Mr.Mitchell's 
design by assembling a complete unit at Gaithersburg and subjecting 
it to many tests. The results of all tests exceeded design speci-
fications except wind load tests with all interior walls removed. 
It was found that much of the horizontal strength was due to the 
bolted-in-place interior walls, and as a result of this discovery, 
all drawings for the Detroit project contained a notation that in-
terior walls could not be removed simultaneously. This appeared to 
be an important limitation, although a Detroit official who was , 
present stated that this could readily be controlled through the 
Building Permit Office. He said that anyone in Detroit who wanted 
to alter a building would have to obtain a building permit and at 
that time all drawings of the building would be studied before a 
Trip Report 	 -2- 	 Sept. 30,1968 
Gaithersburg, Md. 
permit was issued. Needless to say, there was much private dis-
cussion on this point between sessions. 
Many of the remainder of the sessions were devoted to discussions 
by NBS personnel concerning methods used to test the Mitchell 
modules. Also included were discussions of tests performed for 
FHA or four types of wall construction. Mr. H. E. Robinson, 
Mechanical Engineer, NBS, expounded at great length about the 
quality of the test chambers he used during the wall tests, and 
indicated that much of the quality could be attributed to the 
"foamed-in-place" wall construction he had used. When I reminded 
him of those statements and then asked why such a wall was not 
included as a test speciman, he "passed the buck" to the FHA who 
did not have a representative present. Since we have considered 
this type of wall construction as new technology for the mobile 
home industry I will attempt to find out from FHA why they have 
not considered it in their experimentation. 
In addition to the wall tests, NBS has also been active in testing 
sanitary plumbing fixtures and flooring. These tests were describ-
ed in great detail,but results of the tests were rather meager. 
As an example, a fiberglass bath tub shows cigarette burn stains 
more than cast iron, Steel, and other types; fiberglass tubs filled 
with water maintained at 200 ° F for 24 hours showed a slight tenden-
cy to peel; polished stainless steel tubs show scratches much more 
than other types; water drains more rapidly from a tub that is 
slightly recessed than from a flat bottomed tub (due to film flow 
action); etc. 
It is this writer's opinion that NBS is taking an active role in 
assisting FHA, HUD and other government agencies with their present 
housing problems. However, "systems" testing of buildings is a 
new effort for that agency and is just now reaching the "testing 
criteria" stage. It is apparent that a better performance criteria 
based on "user needs" is required before laboratory tests of the 
type described can impart any appreciable useable data to the 
building industry. 
If it were not for the personal contacts I made between sessions 
and the fact that IDD is vitally interested in all phases of the 
residential building industry, I would feel that much time was 
wasted in attending this confernece in-so-far as our Special Merit 
Project is concerned. However, details learned at the conference 
will be shared with other members of the STS Branch as time permits 
and perhaps as a group effort, we can contribute to the National 
Housing Goal (as expressed by Mr. B. T. Braun, Director, Low Income 
Housing Demonstration Program, HUD) of 26,000,000 housing units 
during the next ten years. Since this is a ten-fold increase over 
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our present building rate, assistance in reaching that goal must 
of necessity come from many organizations not previously involved 
in the building industry. Keeping this thought in mind, and for- 
getting for the moment the objectives of our Special Merit Project, 
much useful information was obtained at the conference. 
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SANTA, GA.: 	A Georgia industry that last year provided housing 
r 32,000 families is the target of a unique research project under-
)r at Georgia Tech. 
Staff members of Tech's Industrial Development Division, armed 
th a two-year, $125,000 grant, are initiating a transfer of 
gineering technology to Georgia's mobile housing industry. 
The project is entitled "A Demonstration of the Application of 
chnology Transfer Techniques to Two Regional Industries." The 
dustrial Extension Service at North Carolina State University will 
dertake the same technology transfer with the upholstered furniture 
dustry in North Carolina. 
Funded by the Office of State Technical Services of the U. S. 
partment of Commerce, the study has as its purpose to identify 
w technology particularly appropriate to the two industries and 
effectuate the transfer of that technology by various techniques. 
Matcfling funds for the study were provided by Tech and North Carolina 
ate, As technology is developed for each industry it will be 
:changed between the two states. 
• 
(more) 
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page two 
eorgia is the second largest manufacturer of mobile homes in the 
ion. Last year in the state, over 40 manufacturers paid workers 
aries that exceeded $15 million. 
Present in the southeastern region of the United States economy is 
rowing segment of emerging industries," said Fra nk Clarke, Head of 
TeChnical Services Section of DD. "The mobile housing industry 
a highly innovative one. We want to accelerate this rate of innovation." 
The government has spent millions of dollars on research and develop- 
t in learning and applying new techniques to existing projects, for 
tance, in the space industry," said Harry J. Stiltz, Tech's project 
actor. 
Ve want to tap this vast reservoir of knowledge within the government 
apply it to state and regional industries," he added. 
field personnel in Tech's Industrial Development Division will contact 
coup of mobile home manufacturers in the state. An explanation of 
program will be made and new techniques applicable to the industry 
be made available on an individual basis, according to Stiltz. 
na manufacturing techniques will be disseminated to the mobile home 
ifacturers through personal discussions, seminars and publications. 
le Tech project is being conducted in cooperation with the Southeastern 
le Housing Institute headquartered in Atlanta. 
n Georgia there is a great need for low-cost housing in small 
mnities," Clarke pointed out. "This need has brought about a concept 
11 as 'instant housing'. The public's acceptance of mobile housing 
ncreasing." 
(more) 
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Stiltz sees the project as*involvement in a social problem. "We 
re helping the urban and rural areas in the state simultaneously," 
c added. 
George Alexander, president of the Southeastern Mobile Housing Institute, 
s a supporter of the Tech project. "The industry welcomes outside - 
gencies taking a look at our industry with the ultimate in mind of 
nproving fabrication techniques and quality components in order to make 
Jr product available to the buying public at the lowest possible cost, " 
e asserted. 
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THE ATLANTA CONSTITUTION 
The 	S:,r.dard 
Credit Assets Rise 
Assets in credit bureaus in Georgia char-
' tered by the Bureau of Federal Credit Unions 
rose 13 per cent over 1035 to $99,472,0A last 
year, according to Robert P. Bynum, regional 
commissioner here of the Social Security 
Administration. That figure was a new high, 
as were member savings of $36,975,050 and 
loans of $75,069,0G0, said Mr. Bytitirin whose 
agency is the parent of the Credit 'Union 
Bureau. Membership in the 231 credit unions 
in the state was 181,045, up 8.3 per cent. 
Credit unions are private organizations of 
individuals with occupational, associational 
or residential ties which promote savings by 
members as a source of loans. Nationally, 
assets of 12,210 federally chartered credit 
unions grew 9.5 per cent to more than $6.2 
billion in 1957. - 
Tech Gets Big Grant 
Georgia Tech has received a $125,000 
grant for an unusual two-year research proj-
ect through which its Industrial Development 
Division will undertake to transfer technal- 
ogy between the Georgia mobile home in 
dustry and the upholstered furniture industry 
in North Carolina. North Carolina State Uni- 
versity will participate in the project which 
is aimed at increasing the rate of develop- 
ment and innovation in each technology. 
Georgia's mobile home industry, the na- 
tion's second largest. with 40 manufacturers 
and payrolls exceeding $15 million, last year 
provided housing for 32,000 families. The 
industry is regarded as a potential resource 
for solving many of the nation's - hou,sing 
problems. 
New Headquarters 
Southern Federal Savings and Loan Asso-
ciation is formally opening its new head-
quarters at 712 W. Peachtree St. NW through 
Wednesday of this week. A number of ac-
tivities are planned, according to Frank L. 
Conner, president, who noted that the build-
ing has two drive-in windows and parking for 
49 cars. The 32-year-old institution has as-
sets of about $30 million and reserves and 
undivided profits of $3.5 million. 
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ATLANTA, GA.: A Georgia industry that last 
year provided housing for 32,000 families is the 
target of a unique research project underway at 
Georgia Tech. 
Staff members of Tech's Industrial Development 
Division, armed with a two-year, $125,000 grant, 
are initiating a transfer of engineering technology 
to Georgia's mobile housing industry. 
The project is entitled "A Demonstration of the 
Application of Technology Transfer Techniques to 
Two Regional Industries." The Industrial Extension 
Service at North Carolina State University will un-
dertake the same technology transfer with the up-
holstered furniture industry in North Carolina. 
Funded by the Office of State Technical Services 
of the U. S. Department of Commerce, the study 
has as its purpose to identify new technology par-
ticularly appropriate to the two industries and to 
effectuate the transfer of that technology by various 
tech n iques. 
Matching funds for the study were provided by 
Tech and North Carolina State. As technology is 
developed for each industry it will be exchanged 
between the two states. 
Georgia is the second largest manufacturer of 
mobile homes in the nation. Last year in the state, 
over 40 manufacturers paid workers salaries that 
exceeded $15 million. 
"Present in the southeastern region of the United 
States economy is a growing segment of emerging 
industries," said Frank Clar'ke, Head of the Techni-
cal Services Section of IDD. "The mobile housing 
industry is a highly innovative one We want to ac-
celerate this rate of innovation." 
"The government has spent millions of dollars on 
research and development in learning and applying 
new techniques to existing projects, for instance, in 
the space industry,' said Harry J. Stiltz, Tech's proj-
ect director. 
"We want to tap this vast reservoir of knowledge 
within the government and apply it to state and re-
gional industries:he added. 
Field personnel in Tech's Industrial Development 
Division will contact a group of mobile home man-
ufacturers in the state. An explanation of the pro-
gram will be made and new techniques applicable 
to the industry will be made available on an indi-
vidual basis, according to Stiltz. 
New manufacturing techniques will be disseminat-
ed to the mobile home manufacturers through per-
sonal discussions, seminars and publications. 
The Tech project is being conducted in coopera-
tion with the Southeastern Mobile Housing institute 
headquartered in Atlanta.  
In Georgia there is a great need for low-cost hous-
ing in small communities," Clarke pointed out. This 
need has brought about a concept known as 'instant 
housing.' The public's acceptance of mobile housing 
is increasing." 
Stiltz sees the project as involvement in a social 
problem. “We are helping the urban and rural areas 
in the state simultaneously,' he added. 
George Alexander, President of the Souz'astern 
Mobile Housing Institute, is a supporter of :he Tech 
project. The industry welcomes outside age:lc:es 
taking a look at our industry with the ultimate in 
mind of improving fabrication techniques and 
components in order to make our product avail-
able to the bhying public at the lowest possible 
cost," he asserted. 
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